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Precision milling machine spindle 
gets extra precision with TIMKEN bearings 


A all eight speeds and at any angle, 


this vertical milling machine 
mills, drills and bores to fine toler- 
ances. And to give the spindle extra 
precision in every position, South 
Bend Lathe Works mounts it on two 
Timken’ tapered roller bearings 
These Timken bearings: 


HOLD THE SPINDLE RIGID AT ANY ANGLE. 
Regardless of operating position and 
work loads, Timken bearings keep the 
spindle in positive alignment. Their 
tapered design lets them take both radial 
and thrust loads in any combination. 


TAKE HEAVY LOADS, RESIST WEAR. 
Full line contact between rollers and 
races gives Timken bearings load- 
carrying capacity to spare. And both 
rollers and races are case-carburized 
to give them hard, wear-resistant sur- 
fac es over tough, shoc k-resistant cores. 
They last longer, reduce maintenance 


CUT MAINTENANCE COSTS. Timken 
bearings hold shafts concentric with 
their housings. Dirt stays out; lubri- 
cant stays in. They are geometrically 
designed to roll true, precision-made 
to make sure they do. We even make 
our own steel. No other American 
bearing manufacturer takes this extra 
step to insure the highest quality. 


Whether you buy machines or 
build them, make sure you get the best 
bearings. Look for the trade-mark 
“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


- This svmb n a product mean 
ts hearme re the best. 





SOUTH BEND LATHE WORKS mounts the adjustable spindle of their vertical 
precision milling machine on two Timken tapered roller bearings to give 
it extra accuracy in any position. They also use Timken bearings in the 
elevating screw mechanism. 





. M Kk N TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRADE-MARK REG. U 5 PAT OFF 
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Terrier missile roars into skv from U’.S.S8. Canherra 


resembling searchlights track app 


— 


— 
—— 


Tracking aircraft miles past horizon, new radar pinpoints targets 


approaching from any direction at all heights. 


SUPER-ACCURATE RADAR 
EXTENDS NAVY DEFENSE 


Tracks far-distant aircraft, enables deadly missile interception 


Below decks trained operators moni- Until recently, the head-on silhouette 


tor on radarscopes the automatic track 


of an aircraft approaching at supersonic 


ing and destruction of targets 


TL 


speed has registered as little more than 


a microscopic dot on radarscopes—until 


ni 


- id 


the plane itself was dangerously close. 
Sperry’s development of the SPQ-5 
radar for the Navy's Bureau of Ord- 
nance now makes engagement of a 
potential enemy possible while he is still 
far beyond the horizon. 

Resembling searchlights, the an- 
tennas of these super-radars cover the 


complete expanse of the skies, in all 


first Navy missile ship equipped with Sperry SPQ-5 long-range radar. Antennas 


oaching aircraft and simultaneously launch and guide missiles with extreme accuracy. 


Singling out separate aircraft from close-flying group, SPQ-5 


radar guides missiles along radar beam to selected targets. 


directions and at all altitudes. On radar- 
scopes below decks, distant aircraft can 
be studied, and the course of individual 
planes can be plotted. In event of hos- 
tilities, full salvos of missiles like the 
Terrier can be launched and guided 
straight to their targets, riding the same 
powerful radar beam. 

Other products of Sperry’s Surface 
Armament Division include surface- 
based missiles, fire control systems, 
weapon direction systems, artillery 
locators, battlefield surveillance equip- 
ment and electronic counter-measures. 


SURFACE ARMAMENT DIVISION 


cptR RY GYROSCOPE COMPANY 


DIVISION OF SPERRY RAND yR RATION 














TONS OF HIGHWAY CARGO 


s{ILO/Nir ON] ZAUIR 


with the new Clark Air Suspension System 
for semi-trailers 


Damage to fragile goods—to perishable 
cargo—to empty running vehicles can be min- 
imized by the new Clark Air Suspension unit. 


Smooth, soft ride.. 

Doughnut-shaped ‘“‘air-springs’’ carry 
full weight of trailer and cargo, absorb 
road shock, “‘flatten”’ even rough highways 
to a surprising degree. Ride actually ap- 
proaches passenger-car softness! 


High stability... 


Lateral roll and sway are minimized by. 
ingenious system of pivoted torque arms 
and torsion bars which take full force of 
side loads and absorb torsion resulting 
from brake torque. 


Automatic load leveling... 


When loading or unloading trailer, air 
reservoirs automatically adjust to support 
trailer bed at normal running height. 


Versatile package unit... 


All Clark Air Suspension assemblies come 
as complete packages, ready for installa- 


tion. Parts are interchangeable between 
single and tandem units. Either suspension 
assembly can be used on new trailers or 
those already in operation. 


Lower maintenance costs. 


Because compressed air does the flex- 
ing and rubber mountings are employed, 
no lubrication is needed. Tanker operators 
will find that tank splitting and cracking 
of returning “‘empties”’ is minimized. Oper- 
ators of other types of trailers will also 
find their trailers lasting longer and requir- 
ing less maintenance. 


Weight advantages... 


Trailer manufacturers using the Clark 
Air Suspension System can lighten frame 
and body construction, increase longevity 
—without sacrificing load-carrying ability. 


This unique undercarriage, suitable for instal- 
lation on new or in-use semis, allows both 
trailers and cargo literally to “float on air”! 


Why not nvestigate 


Whether you manufacture highway semi- 
trailers or operate them... whether you haul 
eggs or engines ... whether one trailer or a 
hundred are involved ... 
get the facts on Clark's new Air Suspended 
Trailer Axles. Ask us for detailed, illustrated 
Brochure No. AS-500 


it will pay you to 


CLARK EQUIPMENT COMPANY 
Buchanan 12, Michigan 


CLARK 


EQUIPMENT 











The push of a button . . . a roar that shakes the 
earth... and another giant missile rises smoothly on a cushion of flame to heights 


beyond the range of human vision! 


é uh ere 





fits in this picture 


N ALMOsT impregnable blockhouse at Cape Canaveral, Florida, protects one of the most 
A complex assemblies of electro-mechanical equipment ever assembled, and the men who 
operate it. Their purpose—to launch and study in flight the missiles of the ICBM, IRBM, and 

\ir-Breathing” Missile Programs. 


Here, the greatest missile experts of the free world gather as the count down begins. The air 
hecomes electric and the tension builds to an almost unbearable pitch as the moments slip by 
Finally. firing time arrives. The weird iron skeleton surrounding the missile is wheeled back. 
Phe missile itself, an enormous white pencil, is left standing alone. The blockhouse is sealed 
_.. the area cleared . .. and the final seconds tick away as an impersonal voice calls off the count. 
Within the blockhouse. a hundred eves watch television screens and study the maze of instru- 
ments which record invaluable data from every second of flight. Suddenly the first flames lick out, 
and the earth trembles as the missile rises slowly from its firing pad... streaks straight up and out 


of sight with only the ponderous thunder of its engines to remind you that what you saw is real. 


What is AC’s role? 


AC's part in this tremendous project is to produce an inertial guidance system capable of direct- 
ing missiles on their course over tremendous distanees and with fantastic accuracy. This system, 
known as the AChiever, has prove d its ability to withstand the tremendous shock of launching and 


to operate within re quired limits under all the conditions to be found within a missile in flight. 


AC. engineer together with researe h groups In American universities, screntists in industry, and 
in our armed forces, form a team whose responsibility it is to design, test and produc e operational 
missiles. Today. the AChiever stands ready—fully capable of directing a missile to a target 


anywhere in the world—or far out into space. It is entirely self-contained and independent. 
Nor can it be affected by man-made interference—electronic, radar or infra-red. 

If vou are an engineer with electronic or mechanical experience and feel you could contribute 
to this program—and, if you are not now in the armed forces—write the personnel section of 


AC in Milwaukee. 
Ac && THE ELECTRONICS DIVIStON OF GENERAL MOTORS 
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Herman Nelson 
PORTABLE HEATING and VENTILATING 
serves the Defense Establishment Everywhere 






On Land Speed and maneuverability 
are two of the advantages offered by 
Herman Nelson portable heaters. For 
time-saving truck engine warmup, 
BT400 unit slides out fast, starts up in 
seconds, delivers volumes of heated air 
for quick truck starting. 


On Sea whenthe Marines land, these 
BT400-3 portable heaters are floated in 
with them! Such versatility is but 
another feature of these efficient units— 
stemming from Herman Nelson’s 16 
years of experience and leadership in 
the portable heating and ventilating 
field. 


In the Air Dependability, too, is of 
utmost importance to the Defense 
Establishment. That’s why Herman 
Nelson portable heaters will be found 
around the globe furnishing efficient, 
fast heat for airplane pre-flight mainte- 
nance. Let Herman Nelson’s experience 
go to work on your next portable heat- 
ing or ventilating problem. 





Penton Ai Fitter 


COMPANY, INC. 
Louisville, Kentucky 


DEFENSE PRODUCTS DIVISION 


ORDNANCE 














@ FIELD HEADQUARTERS 
~ 












INSTANTANEOUS 


- POSITION | 
LOCATION 
OF ALL 

FIELD 
ARMY 
UNITS 

















Bendix-Decca provides the navigation and position location 
required by army ground and aviation units to carry out 
the modern tactical concepts of warfare. Position location 
is instantaneous. Accuracy to within tens of feet is pro- 
vided at all altitudes (behind hills and obstructions) in all 
weather, and without revealing the presence of friendly 
units. The system is a basis for drone or missile guidance, 
and a key to effective reconnaissance, troop safety and 
air and ground traffic control 











end” 


DECCA 
NAVIGATION 
SYSTEM 




















Bendix-Decca is the low frequency area coverage naviga- 
tion system, assuring operation beyond line of sight and 
below the curvature of the earth. The system will incorpo- 
rate a Pictorial Display which visually traces on standard 
army maps the instantaneous location and course of fixed 
wing aircraft, helicopters, ground vehicles, and troops. 
This information can automatically be made available at 
command locations or field headquarters 
























Army personnel are invited to write for the booklet ‘‘Pre- 
cise Position Information for a Future Field Army.” 
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IT’S A MATTER OF EXPERIENCE... 











Here’s Why More H-P-Ms are Chosen for Shell 


; Production than any other make of Press 
a H-P-M high explosive shell production know-how has 
x 


been invaluable through three major emergencies 
and our preparedness program. Here’s the proof 
...the above photo shows models of H-P-M presses 
for two shell lines which will produce 8 inch 
high explosive shells at a large midwestern plant. 
Anda line of five similar presses has been installed 
at another plant for the same job. These are the 
only two major facility contracts placed for shells in 
the past two years. The presses, tooling and engi- 
neering planning are H-P-M standards—standards 
that the Ordnance Industry team accepts with 
complete confidence assured through hundreds of 


successful installations. 


Shell manufacture is only one of the important 
jobs for which H-P-M presses are so widely accepted 
throughout the metalworking industry. If you have 
a problem concerned with the forming of metal, 
complete H-P-M engineering service is available for 
planning and follow through. For complete informa- 


tion, write or call us today. 








(ie H-P-M 1000-ton press used in hot pierc- 
fing high explosive 8 inch shells, the first 
Operation in the hot forging, cold extrusion 
process used in shell manufacture. 


THE HYDRAULIC PRESS MFG. COMPANY — , ‘\ 


A DIVISION OF KOEHRING COMPANY ° 
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Sequence 

ofa 

typical photo 
reconnaissance 
mission with the 


} 


Radioplane SD-1 drone 


Eye in the Sky 


SITUATION: A range of hills screens enemy activities. 
TACTICAL PROBLEM: What is on the other side of the hill 
SOLUTION: Aerial drone surveillance — puts an “eye” in the sky 


Radioplane, in conjunction with the U.S. Army Signal Corps, 
developed and is producing the SD-1 surveillance drone system 
Highly mobile, the camera-carrying SD-1 may be zero-length ground 
launched in rough terrain from a camouflaged position and flown by 
remote control over enemy installations on photo reconnaissance mis 
sions. After the drone’s camera has exposed its film by radio com 
mand over the target, the SD-1 is then flown to a pre-designated area 
for parachute recovery. The camera is removed, the film is processed 
and prints are delivered to the requesting unit within minutes afte: 
the entire operation began and the mission is accomplished without 
risking a pilot’s life or a large man-carrying aircraft 

The Signal Corps SD-1 surveillance drone system is another exam 
ple of Radioplane’s constant refinement of the art of producing radio 
controlled drones. First to manufacture target drones exclusively for 
military use Radioplane has a world-wide field support organization 
with personnel qualified to assist in all phases of drone field activities, 


ir RADIOPLANE 


A Division of Northrop Aircraft. Inc 


CALIFORNIA AND EI 
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OPERATION FLY-EYE* 


In the beginning . . . it was Sidewinder, 
and Avion, under the direction of 
the Naval Ordnance Test Station, 

developed the first successful INFRARED 


guidance system for this vital weapon. 





Today. . . Avion’s Advanced Development Laboratory is 
pioneering new, practical, INFRARED techniques — 
such as Operation Fly-Eye* — to meet the ever-increasing 


need for effective military weapons. 


AVION DIVISION 


MILITARY* INDUSTRIAL Equipment and Components act INDUSTRIES 


11 Park Place, Paramus, N. J. 1wE CORPORATES "| 
QC f pivisions: ADVANCED PRODUCTS, AMERICAN CAR AND FOUNDRY. AVION, 
NUCLEAR PRODUCTS —ERCO. CARTER CARBURETOR, SHIPPERS’ CAR LINE, W-K-M clea 
of 


"REGISTERED 
































Over the years, the many thousands of forged parts made by Kropp 
have had one thing in common .. . high quality. Our reputation for 
producing the best in forgings has been earned through years of research 


and specialized engineering, by skilled and experienced manpower 
operating modern equipment. Kropp Forge is an important supplier of 


parts to leading American industries . . . high quality forgings that 


FORGE COMPANY have been depended upon to fulfill their purpose. Your requirements for 
CHICAGO 50, ILLINOIS forgings . . . drop, flat die or press . . . rough or machined . . . in steel, 


titanium or special alloys, will be met at Kropp. Our complete forging 
service is at your disposal. 
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Our biggest asset can’t be photographed 


What’s inside this r-scientist’s head? A camera won't 
reveal that for 30 years a trained mind has been accumulating a 
vast fund of knowledge on gyroscopes and has come forth with 
sound original thinking on inertial guidance. 

gr 
the present state of the art in infrared technology and has crea 
tive ideas for the future 


No photograph can tell that another man thoroughly grasps 


We can’t show pictorially the knowledge and reasoning ability 
other staff members bring to such subjects as radar, general elec 
tronics, semi-conductors, computation, mechanical design, and 


i 


MECHANICAL DIVISION 


Creative Resear 


all the other fields of competence that 


research and development facility 


go to make up a balanced 


Nor can we show the special types of gray matter that make a 


first class systems engineer, a toy] 


production man, or a forward 
looking executive to keep these special unctioning smoothly 
as an integrated organization 


But we can tell you what these people have done in the past, 


r 
what they are doing now (where military security permits), and 
what we believe they can do for you. Write Dept AW, Mechanical 


Div., General Mills, 1620 Central Ave., Minneapolis 13, Minn 


General 


a 
Mills 


h and Development rec on sin ring and Produ 














NO GETTING AWAY FROM IT! 


Here's the Army's answer to a! or problie n | SS dete 
Criait ¢ 


Ravtheon radars of unique design give H 
ability In the blind zone ot convent ! 
This aptly named 16-loot mussile © ine ra ( x ot 
tions tor the detense o | =. Cities a u Iv mo l] ) - awe, 
] hf t } } { , \ \] 
trave Viti st- 0 ] t{lorees o e A | (‘, 
oO} iY transported bv helicopter or p at a “ ff 
—__ 
Ravtheon, with more than a deeade of pionec - 


Is prime contractor tor the compete I] 


) Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 
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NOW 
YOU CAN 
SAVE 
TIME AND MONEY 
BUYING 
PRECISION 
COMPONENTS 
AND 
ASSEMBLIES 


TMW is a completely integrated facility. Services avail- 


able start with engineering of tools and patterns nec- 
essary for the job, carry on through the foundry, into 
the modern machine shops with more than 1,250 
machine tools, and onto the assembly floor and end 
up with the completed product exactly as you want it. 


Under the most rigid controls at every step. 


And under one responsibility. 








TMW can bring to bear on your problems an experi- 


ence of more than 65 years in precision machine man- 
ufacture and an organization of engineers and 


technicians trained to the most exacting standards. 


Illustrated are some of the machines, components and 
assemblies produc ed by TMW in its services to Industry 
in America. and to the Army, the Navy, the Air Force. 


Inquiries are invited. 


TEXTILE MACHINE WORKS / READING, PENNA. 
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A marvelous mechanical memory called SAGE (Semi- 
Automatic Ground Environment) will defend U.S. in 
event of Sensitive components of this pushbutton 
electronic system are being installed at key military bases 
in the U.S. Into these defense centers, from many sources, 
pour thousands of scattered facts about continental aerial 
to be collected, sorted and memorized by SAGE 

In peacetime, SAGE tracks thousands of scheduled daily 
plane flights over North America. If war comes, SAGI 
can quickly identify strange planes as enemy; calculate 
their speed, range and direction; decide which U:S. inter- 
ceptors or guided missiles are best located to make the 
kill, and guide them to the enemy. 

Equipment failure could mean in jet-speed 
atomic war, so reliability of every piece of SAGE equip- 
ment is absolutely essential. Dependable White Superior 
Diesel meet U.S. Air Force requirements for 


system 


alr Wal 


activily 


disaster 


engines 


January-February 1958 


ENEMY BOMBER 
OBSERVER ; 


> _ 
] 


TEXAS TOWER 


GROUND 


ee 


~~ 
RADAR WARNING STATION 








can stop enemy bombers! 


gh-qu: ality, heavy 


supplying power to SAGE units These | 7 
ld-renown for continuo mae 
operation and quick, Prec 

provides long, trouble-free performar 

maximum fuel economy 


duty engines are wor 


easy starting 


nance and 
Collecting vital infomation for SAGI 

also powered by Superior diesels MK 
Towers” (Early Warning Radar Statio and “DEW” 
line (Distant Early Warning) proof in of Superior’s 
rugged dependability White's Su 
be your 


outposts, 


Similarly, 
can custom-engineered to 

White's accumulated know-how des experience with 
automatic, unattended and remotely controlled operations 
If your requirements range from 215 
150 to 1500 KW, profit from White Superior’s man) 


advanced design features 


pernor en 


exact requirements 


inclu tt 


+1 


oO . SO horsepower, 


or 


Get comple fe information 
White Diesel 
WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 
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WINDOW 
ASSEMBLIES 











WATER VAPOR 
PRESSURE LOC 





HIGH ALTITUDE TEST 


SEF Top window in vacuum chamber, with- 


out pressure release system, shattered at 

THESE the equivalent of 9,000 feet elevation. 
Lower window in vacuum chamber 

demonstrates the efficiency of the Ed- 

TESTS wards pressure re lief system, permitting 
the Edwards High Altitude Window to be 

oO 


AT OUR FACTORY taken y altitude and returned t 
OR, UPON REQUEST, sea level at an ascent or descent rate up 
ANYWHERE YOU to 3,000 f.p.m. without impairment of 
PLEASE! seal, bursting of gla or lowering of 


dew point in dead air space 
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incering exceeds exatling 
: requiremens r Chr-bone unit 


‘THE PROBLEMS 4 dette Cleses tage an. TYPICAL SERVICE APPLICATIONS 


nine = 





tude Window for the armed forces which could be 
repeatedly air-borne to any altitude without bursting or 
loss of efficiency, yet always providing constantly clear 
| vision at temperature ranges from +140 to —65 F., while 
affording maximum insulation against heat or cold transfer. 


T H E S oO L U T I Oo N: Achieved seven years ago 
with the development of Edwards High Altitude Window 
Assemblies, a result of our years of experience in producing 
non-fogging, non-frosting double glazed units for the trans 
portation system of America. Today, 100,000 of these High 
Altitude Windows, in a wide range of design, are meeting 
every requirement of the armed forces. 


EXCLUSIVE FEATURES: The drawing at 


the left indicates the many advanced features which are 


AIR FORCE 
CRASH 


TRUCK 


Edwards regulator drop-type windshield with heat res 


jlass and high-altit e window assemblie 





MAS sic 
vA “ 


SHOP VAN 








found in no other window assemblies of this type, including Edwards high-altitude, top-hinged, push-out window assem 
Positive, flexible metal seal of the dead air space ‘betweer a . — 
the two glass panels) which is not only air tight but, muct 
. more important, ts practically water vapor tight RCTIC 
Since no known seal can entirely stop the infiltration of water NOW 
vapor, an ample supply of dessicant insures long unit life 
and always maintains the required low dewpoint of 30 
- to — 40° F ARRIER 
Pressure relief system (for air-borne requirements) vents the 
> > > > f the unit r ha ’ 
_ ad air space during the asce nt of the unit and recharge Edwards high-altitude, heavy-duty windshield (83 x 32) and 
> > > > ant } >ratio f > 
the dead air space during descent without alteration of the {rop-down window assemblies with regulators 


original low dewpoint 
* 


FOR COMPLETE, DETAILED INFORMATION, WRITE: ae ne r 
THE 0. M. EDWARDS COMPANY, INC. 0 | - f 
tl 
a 


SYRACUSE, NEW YORK HELTE 


NEW YORK OFFICE: 50 CHURCH STREET, NEW YORK 7, N.Y. a 
EDWARDS. .. the Eves of Transportation Siciite Sepihteap haleeah, Wedhbaeidy sihalsite ot 
iside insect screer na outside blackout blinds 





vision at temperatures from +140° to -65 F. 





100,000 assemblies now in Military Service 
ARCTIC COLD TEST 


Here is demonstrated the ability of the 
Edwards High Altitude Window te 


late against the transfer of heat and 
and provide clear visibility and max 
mum light transfer at temperature 


—65 F. and lower. Photos left to right 
Fig. 1) Edwards High-Altitude Wind 


Fig. 2) Standard double-glazed 





sulated window. Fig. 3) Single-glazed 

NON-iINst fed A aow Res t tf nese 

4 tests demonstrate and explain why the 
Edwards High Altitude Double-Glazed 

Window pecitied by the armed 

services in aii types of mobile air-borne 


equipment 
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new Pitman ice-removal unit heated by Janitrol 


When ice and snow cover ramp-parked air- 
crafi, this new MB-3 Ice Removal vehicle 
strips away thick ice fast 

Operator on the extended boom can di- 
rect a spray of hot liquid against even the 
highest empennage. And for heating, the 
Pitman Manufacturing Company specified a 
Janitrol liquid heater, designed for a 10 gpm 
flow; 100° F temperature rise; 500,000 
Btu hr output. 

rhe deicing fluid is automatically main- 
tained at correct heat in a range from 180 
to 200° F. Liquid recirculates continuously 
while the vehicle is in use, and discharge is 
through the heater at a maximum rate of 
10 gpm when the sprays are turned on. 

Fhe Janitrol liquid heaters are available 
in a range of sizes from 90,000 Btu hr to 
750,000 Btu hr... If you make ground 
handling equipment, vehicles for transport, 
crash trucks or fire engines—investigate 
Janitrol’s line of liquid heaters for cargo or 
space heating. Janitrol heaters are in use 


right now from Thule to Byrd Station. 


AIRCRAFT DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16. OHIO 
DISTRICT ENGINEERING OFFICES: WASHINGTON, D. C., PHILADELPHIA COLUMBUS, FT. WORTH HOLLYWOOD 
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announcing ..«- 


REFRASIL REINFORCED PLASTIC 
4 for high temperatures to AND HIGHER! 





. 


ASTROLITE ... a remarkable new high temperature 
materia ond Rocket and missite insulation applications! 


1 temperature OLITE 3 Refrasil-reinforced plastic wit 


excellent thermal shock characte ; and itstanding f¢ 
it an ideal insu n material to aid in Man’s successful exploration of 
ASTROLITE is already proposed f 

nental Bal > M ssiles and heat ; 
compl. tec cal data and dra 

temperatures to 5000°F. and Fg 


LASS CO FREE NEW CHART! 
HIge nWco te Sitiaes rs nme poo 7, Calif. ' co 





Phone RE publi ic 3-916] 





. — 
“ 


January-February 1958 








HIGH FIDELITY 


How RCA brings a richer, wider range 
of musical sound to your home 


>» | ; +. 
Before nigt de] 


+8 ¢ l Ss 1 ol 1 were / ’ 
recorded music Was iimited 1 \ WwW » I mnie Sout ! \ 
plano music would be you could new and dramatic dimension in re- 
hear only the notes played corded music is also yours to enjo 
center of the keyboard. You missed on RCA hig! delity instruments. 


c Stereophonic units can be added to 

Vibrant highs. most ‘*‘Victrola’’’ Hi-Fi systems : 
RCA achievements In the science of time you choose. 

sound and acoustics changed all that. In this, as in almost every area of 
Today, with RCA Victor records and 


high fidelity ‘“‘Victrolas,” the / 


the rich, deep bass notes and the 
ns 


electronic progress In home entertain- 


ment, deter 


se and industry, the leader- 
of sound is reproduced so faithfu ship of RCA serves you. RCA mean 
nat ou Can enjoy all KINdS O electronics—at its best! 


RADIO CORPORATION OF AMERICA 


ORDNANCE 






























DESIGN —When time dictates, avail- 
able equipment can be adapted to 
your specifications. But you receive 
custom design, beyond the expected, 
when you need it. For example, the 


transistorized MAGAMP power sup 


ply (right). This unit provides a 
faster response time... a lower over 
shoot and undershoot...and remote 


regulation at longer distances than 
has ever been achieved before with 
this type of power supply. 

DELIVERY—A contract from Doug 
las Aircraft for “Thor” test equip- 
ment was awarded in March 1956 
\ total of 100 units, comprising 30 
different units, was delivered before 
deadline in November. On-time de- 
livery at its best...delivery beyond 


the « rper ted, 
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MHOUHCINY C MMOCHT G20 
C 


MiIisSILE 
SsUPPOn.) 
SERVICE 


You worry about the missile... let Packard Bell Elec- 
tronics take care of ground support! Proven perform- 
ance in this field has resulted in a separate missile 
equipment section devoted exclusively to ground test 
and launching equipment. Here, in a 21,500 sq. ft. facil- 
ity geared for short run production, experienced man- 
agement shoulders complete responsibility. Here the 
most radical design changes are absorbed during the 
process of development. Here direct assembly super- 
vision by production engineers climinates costly and 
time-consuming delays. A reliable source, any way vou 
look at it. And a reliable way to rid yourself of a major 


headache! 


















This transistorized 


MAGAMP power sup- 


ply delivers a 27V to 
12V output at 0 to 300 
amperes, regulated at 
a load up to several 
hundred feet away. 





The MAGAMP has a surge capacity of 400° overload 
for 2 seconds. Regulation at the load is 1% or better. 
Recovery time is less than 50 milliseconds. Overshoot 
and undershoot are less than 25%. with a 30% change 
in load. (Scale in above photos: 5V/CM and 


1OMS/CM.) 


PACKARD BELL ELECTRONICS 
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High-Strength Steels 
make your product 
last longer and/or 
weigh less 





Longer life and/or lighter weight come nat- 
urally when you use N-A-X HIGH-STRENGTH 
steels. One of these two steels may fit the 
specifications of your product: 


N-A-X FINEGRAIN STEEL 
N-A-X HIGH-TENSILE STEEL 


Both are low-alloy, high-strength steels with 

many diversified applications in modern metals 

design. Compared with mild-carbon steels— 

e They are 50% stronger 

e They have high fatigue life with great 
toughness 

e They have greater resistance to wear or 
abrasion 

% e They are readily welded by any process 

e They are stable against aging 

e They can be cold formed readily into 
difficult stampings 

e They polish to a high luster at minimum cost 


N-A-X FINEGRAIN’S resistance to normal at- 
mospheric corrosion is twice that of structural 
earbon steel. Where greater resistance to 
extreme atmospheric corrosion is important, 
N-A-X HIGH-TENSILE is recommended. 

Let us show you how you can use N-A-X HIGH- 
STRENGTH steels to make your product last 
longer and or weigh less. 


N-A-X Alloy Division, Dept. M-6 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan + Division of 





HIGH-STRENGTH STEELS 


‘ 


NATIONAL STEEL| CORPORATION 
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Auxiliary 
Power Systems 


asa | UMM \\\\W 


Gas Generators 


turbo-machinery 


Turbines, Pumps, 


Gearboxes, 


for missiles 


Controls 


and aircraft 


: : 7 ‘ — 
Aerojet-General ¢ orporation offers 15 years ot unequalled 


Brushless 
Alternators experience in the development and manufacture 
4 + 
turbo- and electrical machinery tor airborne vehi les in 
1 
organiz ation with col np sle te c ap ab il ty in the held 
; . turbo-machinery division 
Electrical 
Components 
SU/EC- Meu 
S t+ * 
Cc >] R PrP © R A T I © N 
A Subsidiary of The General Tire & Rubber Company 
Ground Support 
F "ee AZUSA AND SACRAMENTO, CALIFORNIA 
Equipment 
f me \ 
GENERAL 
\ TIRE / 
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BELL TELEPHONE LABORATORIES 


DEVELOPS NEW COMPACT 
COMPUTER FOR 
U.S. AIR FORCE 









J. A. Githens, B.S E.E., Drexel Institute of Technology, and J. A. Baird, Ph.D. in E.E., 
Texas A. & M., check the control panel of Leprechaun, a new g ved computer which 
solves ¢ xtremely complex probl ‘m l one-tenth of a second Small size and low power are 
made possible by new design principles and Bell Laboratories’ invention of the transistor, 


The United States Air Force assigned Bell Labs 
an interesting assignment: develop a new kind of 
electronic computer. The major requirement was 
greater simplicity. Of course, no computer is sim- 
ple, but this one (known as “Leprechaun” to its 
designers) is much smaller and simpler than most 


of the computers currently in use. 


It has only some 9000 electrical components; 


5000 of them are transistors. As a result, Lepre- 


chaun has less than one-third the components of 
This 


experimentation, assembly and service. 


conventional computers. facilitates testing, 


Even in its experimental state, Leprechaun is 
a stimulating example of great strides in the sim- 
plification and miniaturization of circuitry ...a 
problem of profound interest to all Bell Labora- 
tories researchers as they develop radically new 


equipment for your future telephone service. 


BELL TELEPHONE LABORATORIES | & 


WORLD CENTER OF 


60S 








COMMUNICATIONS 


RESEARCH AND DEVELOPMENT 
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pace limits, low tolerances on brake tube 
call for Bundyweld’s greater ductility 





48d 
Double loop in this junction tube lets it meet rigid space requirements; also absorbs vibrations s« 
up by differences in the movements of power cylinder and juncti I k. Tight tol es are 
held on both the loop and the positi of the ends, which are double-flared with fittings attache 
PROBLEM: Produce a junction tube specially designed loop absorbs vi- tive industry. 95 of today’s cars 
to fit the restricted space between brations set up by differences in use Bundyweld, in an average of 
the power cylinder and junction the movements of power cylinder 20 applications each 
block in a power-brake system ... and junction block. Bundv’s skilled fabricators mass 
yet hold the low tolerances required Here again, Bundyweld. was cho- produce the junction tube—coil the 
for high-speed assembly. sen because its greater ductility tubing, attach the fittings and then 
SOLUTION: Take advantage of permits holding tricky tolerances double-flare the tubing ends. Fin- 
Bundyweld’s greater ductility to in mass production. And Bundy- ished parts are delivered on sched- 
design a dual-purpose junction tube weld’s high bursting strength as- ule ... clean and ready to use. 
as Bundy. engineers helped one sures long-lived leakproof perform- If you want to save time, hold down 
customer do. Not only does the ance in any high-pressure hydraulic costs on tubing design or fabrica 
tube meet limited-space and low- system ...one reason it has become tion, check first with Bundy. Call, 
tolerance requirements ... but its the safety standard of the automo- write, or wire us today. 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


r MA AME R TUBIN( AFF ATE F AN N AUSTRALIA ENGLAN FRANCE SERMANY AN TALY 


A THERE IS NO REAL SUBSTITUTE FOR 


NOTE the exclusive Bundy 


developed beveled edges’ DOUBLE-WALLED FROM A SINGLE STRIP 


joint, absence of bead 








Bundyweld, 
) fuses walled and b er \ f 
gh 3¢ - anda tess chance tor any 


leakage. 
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BIG NEWS ABOUT A LITTLE PRODUCT 


New “PYGMY” Connectors 
for Miniaturized Electronic 
Equipment Installations 


Although the newly developed “Pygmy” 
line of miniature electrical connectors 











is approximately one third smaller in 
size and weight than the standard Bd 
Bendix * AN connector, they provide py 
‘ the same outstanding qualities of sil 
Bendix “PYGMY” Electrical Connectors Sh Rle ceeeielionen saliihiies afrac YW 
Gold Plated Contacts Can be pressurized to current and resistance to vibt on, eee ire Y= é } 
MIL-C-5015 specification and corrosion for which all Bendix ye | G 
Closed Entry Sockets connectors have become world lamous A 4 
; High Strength Aluminum If you have an application for mini- \ 
a Shells aturized ele tronic eq lpment requir- A 
Alumilite or Cadmium ing lighter and smaller connectors than | 
Piate Finish Variety of Styles Available— standard AN types, you'll find Bendix YAM Aw 
General Duty, Er vir nental sy aaa POR RO p aes ol 
Two Quick Disconnect Cou- —_ Resisting, Potting Types, Jam solution. Write for complete detailed A. YW 
plings—Double Stub Quick Nut Receptacles, Hermeti- 7 s 2 t , ——— «4 
Action Thread or Three ally Sealed Receptacles information, SCINTILLA DIVISION OI 


BENDIX AVIATION CORP., SIDNEY, N. ¥ 
REG. U.S. PAT, OFF 


Point Bayonet Lock 

Wide Choice of Insert Pat- 
Light Weight terns (1 to 55 contact 
Small Envelope Size Designed especially for minia- 
Maximum Serviceability turized Electronic Equipment 


Scintilla Division 
SIDNEY, NEW YORK AVIATION CORPORATION 


a 








We Believe that Peaceful co-existence is bestmaintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 
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} 
BURROUGHS SYSTEM STUDIES... 
MORE AIR DEFENSE INSURANCE 


ONCE AGAIN ELECTRONIC COMPUTATION AT 
WORK HELPS RESOLVE A VITAL PROBLEM 


eurrousns £°) 
CORPORATION 


THE FOREMOST NAME IN COMPUTATION 








Seer se NE BANS 


UlvV 















ATOMIC ENERGY 









wane! «i ee 


"| THESE ENGINES AR 
NOW IN PRODUCTION 







...the T-37 Twin Jet Trainer a I il te : a ; 
ve C.A.E. Turbine Power “owe? seein 


TURBO JET =Air Corps flight training routine took 
a significant step forward recently, 
369-T-19A when the T-37 twin jet trainer entered 

TURBO JET its Phase VIII testing at Bainbridge 
. Air Base, Georgia. Twenty hand- ; 
picked officers embarked on a course = yjjyyy) , i i a 
a yy known as PROJECT PALM, with the a eee 
os two-way goal of training for them, ;),. ; i 
and suitability testing for the plane. 
This new high-performance ship 
advances the jet phase of fliers’ 
MODEL 141 GAS TURBINE training to an earlier stage in the 
AIR COMPRESSOR training schedule, speeding the tran- 
sition from propeller-driven planes to 
jets, with gains in both safety and 
economy. Twin J69-T-9 turbines by 
C.A.E. provide the power. 
















ATOMIC MERCHANT SHIP 


_ 





Dey 


# 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION ae 
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from these 
Cold-Forged Aluminum Rocket Launchers 


by Hunter Doug/as 





( t . { Hunter Doug ‘ t I O.D 











w 
f 
full length tul ‘ 
f + enthtachsset 240 « ’ 
trates internal an La) Y é 
external ribs as well a B : . ae ae BREE 
¢ irl¢ tial I ADeT 
| 
end detail : , . 


: png tes — 
tube ned | lovetail. Simpler 
€ forged launchers are built 1 rt 
, 
é If . r« ponent be « forged, Hunt Db 
A For recommendations, submit your prints o1 


i 
® Joining the twin bar 
rels u d hi 


j as s lee i py 
é dovetailing operation 
P The wide external ril 
y- L seen in Fig. 2 provid 
ee oon Hunter Douglas Aluminum 


® Overall tube length is indicated here 
Entire unit is one piece. Dovetailing i 
the only assembly operation required 


f Bridaepor? B 
Bridger 
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RELIABLE CONTROL INSTRUMENTS OR 


COMPLETE SYSTEMS FOR DEFENSE — 
..- Daystrom Instrument Can Supply Both! 
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Daystrom Instrument will develop and manufacture O00a 
control equipment and systems to meet your exacting 
needs. Through the years we've proven the RELIABILITY 
of our products to every branch of the Armed Forces 

. and to many of America's greatest industries. The 


talent, technical skills and facilities we make available 





to you assure a product which will meet your most crit 


ical requirements. And this goes for the development 


and manufacture of a complete system . . . or our entry et. oe 
any place along the line.”’ RADAR 


SET CONTROL 


2. owe 


aye be a a _ 


Power Control Distribution for SAGE 


. Other products made at Daystrom Instrument in- 

clude fire control systems, communications sys 

tems, test equipment, attack directors, underwater 

b ordnance, power supplies, electronic chassis, 

es © radar, gear assemblies, servo applications, air- 
STEPPING SWITCH craft instrumentation and many other electronic 


and electro-mechanical products 


DAYSTROM™M 
INSTRUMENT 


Division of Daystrom Inc. 


Archbaid, Pennsylvania 






Atomic Energy (Contd.) 














the N.S. S ia the st 
tion and testing of the ship's nuclear pro 
pulsion system, which will be furnis| 
by the \ Wileox Company 
der a separate contract witl tie \ be 
Award of the construction contract keeps 
on schedule the plans for the nuclear 
powered merchant ship which call tor the 
keel laying in 1958, la | in 19 i 
operat of the ship up high s 
in 1960 
e N. S. Sav \ will be « i 
tructi and ive tl 
r\\ icteristics 
Leng 587 t: beam, 78 feet 
ement 21.800 tons dead 
weight, 10,190 tons; normal shatt hors« 
power, 20,000; service speed, 20 knots; 
i ( ( racity 60 
ration of the entire power plant 
of the s hoth nuclear and convention 
component il] ‘ remotely controll 
tro i ] onsole located within a1 
vm = adjomineg 
t space he nuclear power 
plant of the ship will be of an advanced 
) s ite g 1 the ré 
pulsion ¢ ent l be ste tur 
connected t i single propeile shalt 
tl uuble reduction gears 
| ly of 1956 the Congress ¢ the 
United States a rized t cons t 
% the s t ictical e1 crime 
building perating expericn lt 
ive ( cs n ea 
s} comn crc 


RADIOISOTOPE SHIPMENTS 


| A tomi Energy Commission re 
cent] S ped its 100.000th package ot 
m from the Oak Ridge Na 
il » 4 A iho} otom 
1 t iugurat 
ttl ll vears ago. The 
ship wd1oactive isotopes Wa 
nade to the i 1 Free Skin a Car 
ce ( ( S Mo the 100 
O00) t s sent to the Universit 
of low sec 1 1 dical researcl 
¢ - ti ' 
4 tl by oduct iclea 
eact ( it Ss r rie ) t 
( grams deve 
1 ( s¢ it 1 energ 
Since the rst shipment of radioiso 
topes was 1 le \ ORNL. more than 
1000 S ive bee licensed t 
us ( M iny ers ha ec Te 
ceived st ntities of radioactive ma 
terial under general license 


ARGONAUT-TYPE REACTOR 


Daystron ne., will construct an Argo 


naut-tvype research reactor in West Cald 
well, N. J. 7 roposed reactor—to be 
] aS is D i i ( votrt 
Argonaut react \ ( vy the A 
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| 
| 
s TURCO PRODUCTS, INC. 
eQRE yi] qty 6135 SOUTH CENTRAL AVE., LOS ANGELES 1, CALIF 
| Please nd 3 \ ir free ph phating booklet and 
: | ready reference chart 
| 
| ~ 
MAIL 
| COUPON 
BETTER AINT | 8:3 
: | 
; | 
ADHESION | ease enter numer come 
please enter numbers correspon fo fl h 
u anted ———EEE ——EEE = 
t) 
| 









Complete PHOSPHATING Reference 
Chart includes: 


® Description of phosphating 


® Diagram of how phosphating holds paint to metal 


Illustrations of what phosphating can do 
® Types of coatings available 

® Recommended uses 

® Applicable Government Specifications 


*® Methods of application and equipment requirements 


Metals to be used on 
*® Coating weights 


® Detailed operation cycles 


Here...in the free Turcoat phosphating bookk —_ of the county to give Imm diate round th clock 
No wonde!1 


phating accounts ata phenomenal rate. There are 


service. Turco is adding new phos- 


is the best solution to any paint adhesion problem. 
This new booklet describes the comple te line of 


Turcoat materials—the coating compounds that 
assure permanent paint adhesion, slash rejects, 
require less complicated controls and are more 
economical to buy and use. 

Only Turco offers a truly full line of government 
approved coating materials for use in any conceiv- 
able processing set-up prior to the use of organic 
finishes. Only Turco offers a staff of 160 tech- 
nically trained representatives located in all parts 





For Cleaning or Metal Conditioning Problems...Turn to Turco First! 


<=» 


Spray Washing 












Hot or Cold Immersion 











many reasons why, when it comes to paint adhe- 
sion, more and more industrial concerns are turn- 
ing to the Turcoat line. The Turcoat booklet lists 
them all. 


BOOKLETS ALSO AVAILABLE ON 

1, Titanium Descaling 5. Dye Penetrant Inspections 

2. Stainless Steel Descaling 6. Alkaline Rust Removing 

7. Spray Washing 

8. General Metal Working 
Compounds 


3. Magnesium Finishing 
4, Hot Tank Cleaning 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds 


4s 6135 SOUTH CENTRAL AVE., LOS ANGELES 1, CALIF 
Factories: Newark, Chicago, Houston, Los Angeles, London 
4 Rotterdam, Sydney, Mexico City, Naha (Okinewo) 
= " Monvfactured in Canada by B. W. Deane & C Montre 
Solvent Spray Flaw Location Paint Removing } Offices in all Principal Cities 
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what are your 
missile power problems? 


STARTING ? eee 
Here is a rocket-motor starting ; ; 
igniter engineered by Beckman & 


Whitley. Threads into the 
propellant chamber and withstands 


< its pressure. Arms and disarms ae pepe ye ras 
4 remotely, electrically; provides ee we ee 


en , status signals, electrical and 1] t ' 
—— visual. How about one to your react . 


specifications ? 





iam 





' 
\ 





SEPARATION ? 


This tiny guillotine severs 
electrical or hydraulic lines | 
explosively by electrical command 
signal, can be equipped with 
wide range of squib provisions 
—two examples are shown. 
Many specialized types with 
cutting diameters to 4 in. 


have been produced. 
What can we do for you? 


DESTRUCTION ? 


Acceleration-integration mechanisms 
in this Beckman & Whitley arming 
and firing device are in duplicate for 
ultimate reliability. Total arming time 
. adjustable from 2 to 8 sec. Has 300,00 
automatic reset, electrical primer irat 
safety switching and return 





telemetering circuitry, is adjustable 
for acceleration in either direction. xe Pe ey ae ee ee 
Other types include lanyard and 
electrical arm/disarm canister and 
primacord destructors. If your problem NEW NAVY REACTOR 
is different, let us hear from you. tor t 
Pre-packaged explosive power units provide higher ae 
reliability and greater power for a given weight eee : ail ae 
and volume of space than any other actuation 
method. Some of the many other applications to me ( udiatior 
valving, ejecting, fracturing, etc., may be interest- the st noth IT 


ing to you. Just ask us. $96,000 


Beckman ¢ Whitley we. SAN CARLOS 1“ 
CALIFORNIA = # S!2>: 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 

making organization of American citizens dedicated to scien- 

tific and industrial preparedness for the common defense 
OFFICERS 


President 


Benjamin W. Chidlaw, Thompson Products, Inc 


., Cleveland, Ohio 


Vice-Presidents 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, Ohio 
Louis Polk, Shefheld Corporation, Subsidiary of Bendix Aviation Corporation, Dayton, Ohio 
Robert L. Biggers, Fargo Division, Chrysler Corporation, Detroit, Mich. 
Stanley C. Hope, Esso Standard Oil Company, New York, N. Y. 


egional Vice-Presidents 
R 1\ P dent 


Wellwood E. Beall, Boeing A 


| 


C. L. Eksergian, Budd 
Chris P. Fox, State National 
Helge Holst, Arthur D, Li 


| lane Ce mpany, x attle, Wash. 
ompany, Detroit, Mict 
sank of E] Paso, kK] 


ttle, Inc., Cambridge. 


r 
( 
I Paso, Tex. 


\f 
svidSS. 


Daniel J. Martin, Hughes Tool Company, Houston, Tex. 
K. T. Norris, Norris-Thermador C« rporation, Los Angeles, ¢ alif. 
John M. Olin, Olin Mathieson Chemical Corporation, New York, N. Y. 


Ralph F. Peo, Houdaille Industries, Inc., 


Buffalo,  & 2 


William J. Rushton, Protective Life Insurance Company, Birmingham, Ala 


John Slezak, Kable Printing 


Company, Mount Morris, Ill. 


Charles M. White, Republic Steel Corps ration, Cleveland, Ohio 
Herbert R. White, Eclipse Counterbore Company, Detroit, Mich. 
Dean Witter, Dean Witter & Company, San Francisco, Calif 


Treasurer 


James D. MelIntyre, 


Montgomery, Ala 


Counsel 


John Ross Delafield 


Delafield, Marsh and Hope, New York, N. Y. 


Assistant Counsel 


Kirkland, Fleming, 


John F. Floberg 


Crret 


n, M irtin, 


« Ellis, Washington, D. ¢ 


General Chairman for Technical Divisions and Committees 


Henry N. Marsh, Hercules Powder Company, Wilmington, Del. 


Executive Vice-President 
Leo A. Codd, Washington, D, C. 


Secretary 


Florence G. Ferriter, Washington, D. C. 


DIRECTORS 


Robert L. Biggers, Fargo Division, Chrysler Corporation, 
Detroit, Mich. 

Omar N. Bradley, Bulova Research and Development Lab 
oratories, Washington, D. C. 
Levin H \utomotive 
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George F, Hussey, Jr., 
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American Standards Association, 
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Harvey C. Knowles, Procter & Gamble Company, Cincin 
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Henry T. Luria, Luria Ste ind Trading Corporati Ne 
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GEN. THOMAS D. WHITE 


Chief of Staff. U.S. Air Force 








Research tor Air Power 














° 
‘ ' . 4 ; _—— — 
Our defense stockpile of basic discoveries must be replenished 
4 
Gen. Thomas Dresser White, 
upon graduation from the U. $ 
HE fr world h — Military Academy in 1920, was | 
iree orid as Dee aroused ol 
commissioned in the Infantry . ‘ c a 
to the realization that it must and soon transferred to the Air nology comb to prove the N 
, , Corps, graduating from Ad- 
accelerate research. With more detense ' ( rid 
poor . vanced Flying School at Kells . \ ye | 
manpower and equipment in the hands Field, Tex., in 1925 Center. close ‘ with the M 
’ After duty at Air Corps Head- 
ot Communist countries, the Western f nusett Dechn 
quarters, beginning in February 
world can survive only if it maintains 1934, General White served as the Line Project, the Air R 
’ Assistant Military Attache for 
superior technology. In this effort the . ” ind De ri ri Cs I 
Air to Russia and later to 
United States has called tor more de Greece and Italy powertul orga ition devot to the 
) er graduation from the 
termined participation trom all phases After grad = Sn study of electr ind geophy 
’ : ; Air Corps Tactical School in > 
ot our economy and increased etlort in May 1938, he entered the Com- At other t iS research 
, 1) ; ‘ i General Staff School 
he derense estab ishment. The \u mand and veneral taff cues r ined vill ‘ technolog 
at Fort Leavenworth and then 
Force is Tully prepared to do its part. was assigned to the Office of the pf < < 
Gen. Thomas D. White, Air Force Chief of Air Corps tested in a tireless search fe 
‘ During World War II, he was 
Chiet of Stati, sounded the keynote re assistant chief of staff for op- radar and c ition ce 
- cently when he said: “In the transition erations of the Third Air Force = wal ~ nce pre 
and subsequently chief of staff 
trom Weapons of the past to Weapons Reassigned to Air Force Head- nits, and tor t aircratt 
' > yg » >. 
ot the future. science and industry are quarters in January 1944, he be ll ol , 
‘ came Assistant Chief of Air 
e ital elements ¢ ture deterrenc ind Staff for Intelligence. perior wea ‘ 
, _— ri 2 > 
sur " he Air Force depends on s« , Proceeding to the Southwest ew , 
: Pacific in September 1944, Gen- 
ence and industry to give us the tech eral White assumed dutw as the overlookes Air Force kk 
nological lead and on national determ deputy commander of the hore tt S ‘ fs 
. Thirteenth Air Force, taking 
ination to provide us the resources. part in the New Guinea, South- was superi t » ( 
In the Air Force, research ts directed ern Philippines and Borneo th Mig ratio 
, ; ‘ campaigns. He later commanded 
by a single agency—the Air Research the Seventh end Fifth Air spite « } 
and Development Command. Within Forces tv of the M 
- ' lransferred to the Office of 
" ) ' 7; i + {4 r | nl ; » , 
this command a broad field 1s covered the Secretary of the Air Force | e « ‘ i 
from ICBM development in Los An in October 1948, General White ARIK x“ 
: ; p was successively Director of 
to testing of mus t trick q| 
Brits 80 LCOtnls aS « FICK Legislation and Liaison Air N1ET I 
\ir Force Base. aircraft armament tests Force member of the Joint Stra- Shan ; \ \{ 
Eg] , .* tegic Survey Committee in the 
it Vin, ana Dasic studies airecte DY Office of the Joint Chiefs of t 
the Office of Scientific Research Staff, Director of Plans, Head- ‘ , ' te » ¢ 
: \ quarters, U. S. Air Force, and 
tH r th , . 
t 1s 1 the latter area th ni Deputy Chief of Staff, Opera- S 
Force looks tor scientists and scholars tions Major S 
, , : -— In June 1953 he was desig- 
t ir minds roat rough cl 1 
o let thei lds roam throug cms nated Vice Chief of Staff with 
cal, mathematical, and physical intr 4-star rank and became Chief of 
, , Staff, United States Air Force . 
om unenvesr fundament onesie » ) ‘1 
wies 1 INCOVE Indamental sec on July 1, 1957 ( ENERAI ’ 
\s some ot « r scienti leaders have y ' \ | 
pointed out, we are coming to the b \ 
tom <« the stock ce ¢ yasic Cisec es ciel ‘ ( S j « 
ing ‘ OPE witl 
_ ENT technological improve manv college laboratories researcl 
ments have been based mostly on institutes it the outlay « 5s 4s 
earirer CGiscove4»ries, he stockpile nus e oc pa ( \ ¢ Os ( } ¢ ers ‘ r} \ 
be replenished before we can surpass nuclear submarine, a be er, or evel Or ince Associat ts 7 
Mach 2 or 4 in inhabited vehicles or a tank, although the results c 1 be Divisions a cf tteec 
cruise around in space. The Ofhce « world-shaking. te e thei 
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Adequate Armament Now 


Our Army requires the proper weapons to fulfill its global commitments 


the ruin which 


PPRAISALS ot 
the 1945 atomic bombs brought 
to Japan have been pretty thor 
ough. Only lately, and among the mort 


observant, has there been much aware 


ness ol the myury which Hiroshima 


and Nagasaki brought also to Ameri 
( in public thinking en military matters. 
For the overwhelming power of the 


first atomic bomb itself, the yreatel 


power of later fission types, and_ the 


hugely multiplied power ol the tusion 


followed all visibly 


bombs which 
demonstrated at the proving grounds 
so daz 


in the past twleve years—have 


zled the public mind as to eliminate 
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pages of ORDNANCI 


S 





its consciousness the need tor 


1! 
weapons and tor the well 


from 


nonatomic 


organized, well-trained, well-placed 


troops to handle them. 


Even among military men who 


should have known better there has 


1 
been, during most of twe ve vears, an ob 
massiveness and a con 


session with 


] 
ultimate 


centration on finding an 


weapon. This has been so much the case 


with the public at large that practically 


no attention has been given to any other 


than “ultimate” weapons (or counter 


measures to prove that they 


only penultimate, if that). 
In these areas it might almost be 
said that people stopped thinking in 


1945. And we are at the beginning ot 

1958, in an era of rushing technologies 

and political developments. 
Outstanding leadership in a sounder 


form ol thinking has been provided by 
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the Army in recent years, and at last tracks—solely \ onat weapons ognized ré 


we see support [or the Army s Vigor In Crreece it Was eve al Cl CK Wi I ire rec i t 
ous dissent tron the ‘total destruct } ron reve VI I t to 4) wea VI 
obsession which was corrupting na have gained contro 1 Kore t was war OI ( or ( 

. tional policy. Dr. Henry A. Kissinger’s — expelled tre territory it had actually ot either, It i grave q t 
views have impressed people who pre gained; the Wests right t se the the recogniti therent 
viously just hadnt thought otf such Berlin corridor was establis! vy the nonths ago it certa vy was m 

‘ things Wests superb use of airlift Army, rapidly be o sheared « 

The Army leadership referred to has A wise interpretation of the tisa ent of its total strength becaust 

been In lorcing attepturion to realities, helptul yuide to th future, and suct ippalling pt ( onorance « ! 
themselves so apparent that one won an interpretation General Tavlor and siderations just referred to, wa 
ders that their significance was not his colleagues have be providing. still further lossé the next re 
grasped earlier and more widely. Thus. the Chief of Stafl suggested the “economies 


Among these realities are the numerous likelihood that Russia’s recent missile Needs have been stated mat 
Zz 


limited wars to which Gen. Maxwell and satellite successes will lead to con times. Basically they are for those 


D. Taylor, Chief of Staff, recently in tinuing “diplomatic truculence bilities which an army 
vited attention. such as was shown to Turkey a] possess if it is to carry « 


In the past vear the Middle East con Iran. and Norway with respect the functions to which tt 
flict over Suez and Sinai occurred; ¢ to American-NATO base It mistakably committed 
I olt in Hun th . << | Ability t 


teele hel . . . ' 1 il pe 

little before that was the rev such <¢ ises, the past W Ss Us, ec | tn | \ 

gary where passions and isualties there is a continuing ( ot oO t t ( 
wer en oh to inh tas a war i | 1oOm Oo! he t t t ul r 

before these were the ited war» r nh « rw ernal It t t 
Indones i Ma Wa china Ke ( i ( I I \ 








CLuite pre ot one ot the vas high-et ‘ ‘ Pr 
F prevent ( r al Wwe I r I} 

ons. | ot one of these S the r t 
our great det t deter tut tha 

These ttle vars happene ] the r tne 
prAST, Ostl\ Ys riod whet . i str | | 
aid ot S i ite iw Warhea i tt i t \l 
the United States had such things 1 ssile ‘ ( \ ( 
ibundance. Now R ia has the at S ( \ll ol ‘ 
weapons, ¢ quahty and a quantity Ic ib t rst { t 
not to bd ierest ited ind it “ tt I t tt I 
comes i irent that hence ( | tnere yl | ( \ ( rt to r t < \ 
1S i 2-Way icterrence ( i ( t w he 
with atc c Weapons I ! I 

But there is no indication whatever Vhe not lian ft { or Or ti r 
that this | wer « deterrence will block _ j 150 , t vear I ( 
a limited war in the tuture any more gies foi Pale? rate P ously threat the *‘e 
than it did in the cases that General j : oe aa . ks er 
Tavler mentions. Is it possible that a nor we ‘ , thar ot vet ce 
2-Wal\ deterre! e will Cc eve less effec } i+ he ( I 
tive in this area f , WRINS , ef 1 | 

. eco ‘ PF ef ‘ i 

In the period under review, Com } ies : + c two ¢ ( 
munism made enormous territorial and t nnsagite ; “—e da watchdog hat 
politic i ins without the use of a prog n Capit Hill ¢ Vv" 1 pre have t 
single A-bomb and without being de it / d in San Frar planned ¢ es tl 
terred in a single case by tear of an Dh bist. Satara _— erely a reay rin t « 

; ‘ r , i 
\-bomb being used by the free world dis inl ia ng appropriat n ot 
: On the other hand, on several occa ua bre , the ly ¢ less should be Xo I 

sions Communism was halted in its tems. Tl “ 
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The Nike Hercules, one of several weapons now adding strength to our “shield” 


forces in Europe and elsewhere. 


that it should be offered firepower has been 
person in authority Is ¢ vidence ol how 


: ally important 
little generally had been learned up to ce | . with all its im 
I mpl “d | pl “one oe 
that time [trom the Xampiles citer V plications, 1s not wel unde 


rstood trom 
of how much © save within the Army itself. And, lan 


General Taylor, and 


] 
taken over 
must be learned betore the Congress 1n third as large: there a combat 


its new session settles down to the im 


portant business of providing tor a 
military establishment proportioned to ‘ who woul 
| it is expected to pertorm. drean f a 1958 Air 


d assurance that 
F | 1 \ 
not m Wan and artillery ¢€ 


yuipment. Yet the thoug 
NE gathers that the alarm set off by iy with certain fact ments are needed when the additional 
Russia's achievements with Sput much better than those new missile commands are taken into 
and missiles (Moscow most oblig tolerable to the unthinking account would have carried mors 
ingly continues to wake us out of our Che Suez fhasco come nind. The weight had the “economy progran 
steadily recurring slumbers) has been — British swiftly control to not dictated that, instead of six 
enough to revit lize our big missile 


. as planned, only tour wi 
- | net ] } he ted Sal ] 

ut requirement, in ‘ i an , and the ated. ubstantal 
the coming session of Congress we will vovage was too slow. 


nerican leadership Che 


pro 


1 < api ] \ ul | troops by ommands 
vyrams against an ll-<« 


been 


headquarters and administra 

1 ] 1 " 

find out whether At economies which the U. S. Aur tive units, in logistic elements, in schools 

has vet learned the need tor an Army Force was required to accept this past and ind now 1n reserves as 
| } l] | 

usted both to these all-out require ner stirred an uproar I 


1 ( ipitol we 
which was heard in n Fra 


the quite different re 
quirements a “limited” war re ind 


ancisco, 


ignation ¢ nuch more s¢ i ibd Rf is been hearty but unneces 


ymnomies forced upot ve Army sar 


it now Wwe 
vudible beyond t \nacostia, 


1 that 1 


mayor 


iffect 


wou 
bang 
the il 
\ 
provided, | 


ad ances 1n 


62? 
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Army's res¢ irch ck el, has written 


pressively matter of the ef 


ciency ¢ 


as distinguishe 


he | 


to occu] I . to be seen ther 


trom. the 


nen 


to exer ints and cont 
4 
merely 


known. 
ther 


and DreeZ 


ought 


resence, 


But 


1 


in nis 


the 


He 


alr 


assul 


requires 


than the 


isures, 
undeniabl] Possess 
which, in 


tastic 


cost, 
That 
lately 


hdence 


much was a questiot 


when lates 


contem|] 


with the use o 


territory 
That h is been proved 


1 re peatedly 


Mut 
theretor 
manta 


ing the the 


past 


they Persis » those 


a 


ture as new we: 


tactics, 


requireme 


January-February 1958 


neca I 


iC, 


through 
ment ¢ 


Che 


iT 


has bre ught 


traordinary 
determined 
whose 


S1On, 


sided 


} provide 
| NATO's 


1 
I slowdown 





Soviet Air Tra 





ait 


wai 


— ee 


tensa 





Ae 


The Reds’ powerful new aircraft serve both commercial and military uses 


T is astonishing but true that in the 
past year Soviet Russia has posed 
i grave challenge to the free world 
in an area of technology in’ which 
(America long has been paramount, It 
is an area, too, which may well prove 
ot tar broader and immediate Import 
in the free versus slave world contest 
than satellites and long-range rocketry. 
The area is airlift 
\n article in the September-October 
ORDNANCE stated: 


“It mav well 


1950 issue ol 
be that the new (U. S.) 
yet transports, fleets ot which will start 
being delivered in 1959 and which can 
carry a of riflemen 


company from 


America to the centers of Eurasia in a 
matter of minutes, will furnish the pe 
tential means of getting ‘yet-age minute 
men’ swiftly to centers behind the Iron 


Curtain.” 
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Orpnance. He served with the 


Irmy 
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H Orla War 


and the Korean emei gency 
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Second 





When 
Soviets had nothing in a class with 
big U. S. 
had 
challenge. 


Last November, 


the article was written, the 


They 


airlitt 


intercontinental jets. 


barely begun to pose their 


to mark the fe rtieth 
Red 


the Soviets proved to the world that 


anniversary of their Revolution, 


they are in the intercontinental airlitt 


race in a big way. They unveiled a 


huge turboprop transport, the Tu-114 


“Russia.” Already a veteran of proving 


the 


fights vithin the Soviet Union, the 


Tu-rrg (the Soviets sav) can flv non 


stop trom Moscow to any 


airport: on 
earth. 
She is to ce the 


York run in i to 12 


Moscow New 
hours with 120 


(Present day [ a 


passengers airliners 


make the London-New York hop in 
Maximum 


So huge is the Tu-114 


14 to 15 hours. ) passenger 


capacity IS 


that luxury versions have two elevators 


for communication between her two 


dec ks, a telephone system, and a restau 
rant seating forty-eight persons. 


Usually turboprops sacrifice much ot 


the high speed that pure jet engines 


] 


can provide in order to gain the opera 


tional and the good 


economy landu 4 


and take-off performance 
The Tu-r14 


such sacrifice, say the 


which pre 
pellers aflord. makes no 


Soviets. Because 
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of the tantastic horsepower of its tour 
engines (the 13,000 horsepower of the 
makes 
th: 
world turbopr« p engine in 
remarkable 


Ing double propellers (rumored to be 


Kuznetsov engin it far and 


away more powertul in any tree 


service ), and 


because of its contrarotat 


can Cruise ¢ lose 


long 


SUPersonic ), the Tu 114 


to turbojet speeds. On runs she 


can hit to 560 miles an hour 


550 


steadily; on shorter stages, 600—some 


620 


say 620. Yet her engines consume little 
more than half the fuel required by 
550-005 


4 engined turbojets cruising at 


miles an hour. 


ib IE Tu-1r4 


challenge to the West, but there ts 


isa remarkable enough 


much more to the Soviet drive for air 
lift supremacy than this one intercont 
nental airplane Developm nts since the 


CORDNANCI irticle oft 19g50 have con 


firmed that the Soviets are fully aware 


that “jet trooping” has major signifi 


: 
cance not just in intercontinental clashes 


but also as a vital tool of li 


politico-mi 


] 
tary policy in many types ol small-war 


and “cold-war” operations. 


Soviet awareness of the varied 


pr 
litico-military potentials of modern-type 


airlift is convincingly demonstrated by 


the speed with which the airlift: pro 
vram 1S being ce veloped, by its broad 


scope, by the performance of the air 


cralt, and, most by the 


partic ularly, 


semimilitary character of the aircratt 


and the agency which operates them. 
Leaptrogging the stage of air trans 
port in which big 4-engined piston air 
craft have been kings of the world air 
ways, in the last three years the Soviets 
have developed 
turbojet and 


To 


at least six new types of 
turboprop transports. 


America it should come as 





shock that, although 


commercia yet transp 


summer ofl ind 


1Q54 
counterpart did not take 


a vear later, the Soviet 


has been operating on § 


1] 


ices for Well OVCI 


nity operation k 


tion on ; 624). Despite 
erated production prograt 
. ». ets will not be de 

late in 1958 and wil 

until 1959. 

So 


port activity with that of the U 


\s tor comparison of ret yet-trans 


S. mili 


1S alarming to note that 


] 


moa 


tary, it 
KC-125 (a 
uo 


ication of the first 


the 


made its first flight six m 


2 ' y 
rOC INE 


] 
commercial yet, 


batch Tuer 1's had 


ol 
Moscow Lond n cot or the 
Khrushchev-Bulganin 

While the Tu-104 came as a 
West. since 


nade no 


Irier rvice I 
Britain, 
surprise 


to the he Soviets 


its 


have 1 secret of what they are 


up to. A year ago last June Soviet ofh 


als told what 


bring out in the cor ar—and it 


was a Stagyveringly program 


But the Soviets ted deeds to their 


su 


words. In the sf} => they ul 


ring of 19 


veiled a big turboprop ind on July roth 


revealed three other types—two jets, 


one turboprop. One of the jets, the 
Tu-rro, had 


flown in e1 


\ 


let 


, , , 
been design dg, Dullt, and 


hteen months 
rious Weste ri 


ers to SO 


have 


TIST1 » ol 


viet air-transport installations 
t no doubt wh: 

mousness O 

nor of the 

on as the West would 


program. 


the 


cralt they planned to 


C)s 


cf 
§ to 


t nsibly 


il 


Ministry ot Detense 


He 
the 
othce 


Avia 


viets frankly admit that Aerofi 


are 


central 


mwwever, 


sparkles with 


rs ol the 


iT 


i 


tion | ny 


still in « 


? 


™ 


ne 


res of the 


ERHAPS « 


th 


semyon 


\ero 
ing « 


the 
Feod 


lat in 


Zh: 
chic 


flot 


leputy 


top b 


orov ite 


if 


' 
contro 


ling 


stars ol h gr 


viet 


eTil 


c 


March 


An 


Ser 


stepped 


He 


144 Deputy (hiet 


Au 
shat 
at tl 
M ifs 


1des 


] 
ind 
insta 


fleet 


the 


Force 


top con 


i pont 


hal 


the We 


Oy 


» J 
nee, 


manager 


manay 


His 


i 


Zhigare 


sgquadre 


The turboprop Tu-114 can fly nonstop Moscow to New York with 170 passengers; cruising speed 560 m ph 





4 


as 


Force 
Vice 


' 


nl 


Au 


eivt 


down, 


Marsh 


Sovtoto 


i 


il 


Tt 


s 


itary 


succes’ 


} 


il 


Mar 


1 


I 
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ind must d 1¢ operational flying. \ have engines with an output Also characteri t the ne 
Electronic ; > 7 1 airborne and vre: than anything flying commer jets and turl props 1s a 
j | | ' , : , 
civil and mili all elsewhere Nike lal Kuznetsov s slow flying apabi ity. W he 
velers In ) 1 estimated shatt horsepower T 10 en } West al 
airfields have Ce. | v ithout peer, while I mi \ Londo 
controlled Mis SM: ame cl: airport r 1y5¢ 
| ; | , 

ment landing } 1¢ : I I rv 1 Will amazed } the 
ling aids, an | ! | I prototype 
wced VHF and yuary 38. Unlike 
used by | 


\erc 


equi 





well-endowed 
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The new Tu-110 turbojet passenger plane is reputed to have great load-lifting capacity and long range | Sovfoto 


\ PHOUGH tl 
; bigger than tl 


she lo« .S 
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time the Eurasian lands which torm a 


shallow perimeter around the Russian 


heartland. With normal cruising alti 


tudes of twenty and thirty thousand 


Wt 


teet, with troops in fully pressurized 


cabins, the new transports will reduce 
to molehills the mountain chains which 
previously have barred the path of Rus 
sian conquest to the south and south 
east, 

Of course, the Soviets never need 
send their own troops. They can follow 
Hitler's example and lend airlift to 
further coups within nations on which 
the Reds have designs. In July 1936 the 
Spanish Nationalist cause was endan 
gered because the battleship Jame | 
had got into Red hands and dominated 
Gibraltar, 


the Straits of preventing 


crack Moorish regiments and the Tercio 


legions from leaving Africa to help 


Franco. Hitler sent squadrons of “con 
Junkers Ju. 


Luftwafle and Lufthansa airline. They 


vertible” 52's trom. the 


watted Nationalists across to 


4,000 
Spain to turn the tide. 
North 


Reds 


outcome of the 
had the 


would have 


Imagine the 
Korean attack of 


moved by air. They 


1g50 
occu 
pied South Korean key spots in a mat 
\irhelds, such as those 
first U. S. 


ter of minutes, 


on which the troops were 
landed from Japan, would have been 
Communist strongholds betore South 


Korea's friends could have reacted. 


~ VIET 


has stressed development of new 


military writings since 1955 


ways of war and emphasized surprising 
the enemy by acting in unanticipated 
wavs: hence no man can be sure what 
the Reds have in mind for their airlift. 
Britain's Foreign Minister Selwyn 
Lloyd has pointed out one unusual pos 
sibility. The vast arms “giveaway deals’ 


Middle 


munitions 


which have furnished some 


East nations with far more 


than they need or can use, may be 


unknown to the recipients actually ad 


, | 
vanced dumps of the sort of matériel 


inherently too heavy for airlift: 35- and 


52-ton tanks, irmored troop carriers, 
2'4-ton trucks, field artillery 


When H-hou 


need only llr eXpress the 


’ 
comes, the 


brush aside the la 
over the heavy w 


ment that normally 


628 


phibious operation could get to similar 
locales. Significantly, Soviet troops at 
home have been rearmed with personal 
weapons of the lightweight type that 


airlitt efhciency demands 


However, military acuion 1s not the 


] 


only tool of Soviet policy America has 


to fear—as the sputnik too well showed. 
Display of technological superiority has 
most tool ot the 


become a important 


cold war, and for America to let her 
self be outclassed as queen of the air 
ways is an extremely serious deteat. 
More serious, especially in the long 
run, is the danger of undeveloped areas 
being drawn into the Soviet orbit, be 
cause Soviet developments can be more 
suited to the needs of such areas than 
are the products produced for a rela 
tively sophisticated technological civilt 


= ¥ like 


> Certainly Soviet airlitt, 


Sas with its relative sim 


plicity of design for 


zation America s. 


easy handling and 


maintenance, and es 


pecially because of its short- and rough 


held capabilities, is infinitely more 


| 1 
suited to such areas than almost all 


American aircratt. 


That the Soviet airlift program is 


what it is, and has already attained 


such threatening proportion, by no 


means indicates any great Soviet W1s 


dom or technical genius. 

There is nothing whatever original 
about the concept of “convertibility” of 
their commercial airlift to military use. 
They 


standard for the U 


have only followed the policy 
S. Navy and Mer 
World War I. It is 


that, if 


chant Marine since 
solid U. S. 


shipowners are to receive Government 


now a tradition 


financial aid, they must use Maritime 


Commission designs with built-in mili 
tary sealift characteristics. Special ships 


likewise must be passed on by the 


Navy, and if the latter wants 25 knots 
for war instead of the 19 the operator 
has in mind for commerce, the Govern 
ment provides funds tor the needed 
power and hull changes. Also, all U.S 
agreed that 


Marine 


have 
Me rch int 
ment. 


under 


pp litical parties 


well-bolstered 
kev defense ele 
In contrast, 
Transport pr 


mseives have had to | 


made to render 320 of their planes 


suitable for integration with military 


transport operations within 48 hours. 


The changes are minor and by no 


means contorm to a “convertibility” 
concept. 
\s for the size and speed of the So 


viet program, it has overshadowed 


American effort only because the U.S 
has chosen not to run the race. Since 
V-] Day, military airlift has been the 
orphan of every detense-economy storm, 
the lowest on the military-priority totem 
pole. Projects for supersonic propellers 
have) fell 
1947 


W ho 


(such as the Tu-114 may 


victim to the economy ax in 


over the loud protests of those 


had made most 
the Air Forces’ Wright Field Propeller 


promising progress at 


Laboratory. 


} 


Two months betore Radio Moscow 


coming of the Tu-rr4 


S.A.F. had to retract its 


broadcast the 
Russia, the | 
announcement of the development ot a 
U. S. turboprop of “unprecedented” di 
mensions. This Douglas C-132, to carry 
400 men or 100,000 pounds 3,500 miles 


at more than 460 miles 


an hour, was 
canceled in the wooden mock-up stage. 
The smaller 50,000-pound-payload 
Douglas C-133 has been held to “lim 
ited production.” The more than 15,000 
e.s.h.p. engine for the C-132 has been 
left without an application. 

l is heart-re nding to realize that the 


Dr. E. P. 


Slavsky, director of the Soviets’ Central 


worst may be yet to come. 


Atomic Energy Administration, said 


last June that there then was “every 


possibility of building an atom-powered 


plane in the near future.” 
Finally 


personic 


there is the boost-glide hy 


transport, which, as Soviet 


rocket expert Ari Sternberg told Amer 


in a special short-wave broadcast 
last September, could take passengers 
from Moscow to New York in half an 
hour. 


future. What 


missile 


But that is well in the 
we know for sure is that while 
may think 


conscious Mr. Khrushchev 


that “bombers are for museum 
makes transports the subject of 
programs. Transports are th 
l, and time 


West the 


on new yi himsel 


his boastful u 


has given the 
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Task Force for ‘Talos 


A single group directed development of the Navy’s guided missile 


N April 6, 
destroyer Muttany (DD 528), 


1945, My ship, the 


was operating off the beaches 
ot Naha in Okinawan waters when we 
were attacked by three Japanese kami 
kazes. The last two of these were shot 
down, but the first attacker succeeded 
in penetrating the hail of fire put up 
by the 5-inch, 4o-mm., and 20-mm. 
guns of our antiaircraft battery, al 
though they had set the kamikaze afire. 
Other ships were subjected to like at- 
tacks during this fateful campaign, 
many with more serious damage than 


my ship, which was able to limp back. 
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Captain Momm 1s the prog 
ress and planning officer for 
the Guided Missile Program, 
Navy Bureau of 
Washington, D.C. 
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The serious shortcomings of the 
fleet's antiaircraft capability under these 
circumstances was realized, and several 
decisive steps were taken to cope with 
the threats of attacks by faster, higher 
flying, and more maneuverable aircraft 
anticipated in future encounters. 


An outgrowth of this effort was the 


“Bumblebee Program” in 
Navy Ord 


nance at the Applied Physics Labora 


significant 
itiated by the Bureau of 
tory of the Johns Hopkins University, 
APL’ JHU. The 


ment arrangement ol this momentous 


known as manage 
and all-important task of developing 
guided-missile systems to protect our 
future naval task forces from more and 
more potent enemy aircraft was unique 
trom its inception, 


he 


A major over-all task, defining 
general ultimate capability of this fam 
ily of weapon systems, was based upon 


the parameters of what a possible target 
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could do, rather than specihcally de 
scribing what the weapon systems were 
supposed to be. The scientific group at 
APL/JHU studied all the scientific ap 
proaches to the solution of this complex 
problem. Based on this study they rec 
ommended a program likely to lead to 
a great improvement in the air-defense 


capabilities of the fleet. 


b 
4 


\° a result of their effort, the Bureau 
assigned to the Laboratory the 
task of undertaking research and devel 
opment which would result in an anti 
aircraft missile of high performance. 
The entire effort of the Bumblebee 
Program was carried out on the basis 
of one guiding group controlling the 
scientific and technical approaches to 
the solution of the problem. This might 
be called “task The 


force research.” 


\pplied Physics Laboratory set up the 


general technical program and _ then 
directed a large group of associate con 
tractors to assist in carrying out signif 
cant corollary efforts of this program. 

These contractors were designated by 
mutual sponsorship of the Bureau of 


APL/JHU, received 


their technical direction from the Lab 


Ordnance and 


oratory, and were paid for their efforts 

directly by the Bureau of Ordnance. 
Thus, APL/JHU, as a directing lab 

oratory, did not have the problem ol 


financing the efforts made by the sev 


eral associate contractors but effectively 
guided the entire program through 
technical control. 

With the codperation of some twenty 
associate contractors from universities 
and industry, the scientists and engi 
neers of the Laboratory pursued an ex 
tensive program of development and 
research in the fields of propulsion, 
aérodynamics, radar, guidance and con 
trol systems, launching, warheads, 
structure, telemetering, simulation, 
ground and flight testing. Early work 
concentrated on the aérodynamics, sta 
bility, and control of cruciform missiles 
at supersonic speeds and on the ex 
ploration of the ramjet as a means ol 
propulsion. 

Combined with systematic research 
in combustion and supersonic aérody 
namics was a program of empirical 
flight tests which, before the end of a 
year, demonstrated on a small scale 
that the ramjet, hitherto known as a 
merely theoretical possibility, could 
give a margin of thrust over drag in an 
experimental vehicle by flying at super 
sonic speed. This experimental demon 
stration was made over twelve years 
ago! 

The 


tunnel of the 


engine-test facilities and wind 


Ordnance Aérophysics 
Laboratory at Daingerfield, Tex., were 
essential for the large-scale ramjet en 


gines required. This Bumblebee labora 


tory 1s operated for the Bureau of Ord 
nance by the Daingerheld Division of 
Convair. It was planned in 1945, and 
the following year a large supersonic 
wind tunnel and large-scale engine-test 
facilities were in operation; it is now 
capable of testing full-scale Talos and 
other ramjets under conditions which 
simulate almost all flight phenomena 
occurring from sea level to very high 
altitudes. 

Parallel 


ment, problems in beam-rider guidance, 


with the engine develop 


aérodynamic stability, and control were 
investigated in a rocket-powered test 
vehicle embodying the major aérody 
namic characteristics of the proposed 
ultimate ramjet. These test vehicles not 
only proved their value in the experi 
mental program but were recognized 
as having great possibilities as proto 
types of a tactically useful short-range 
antiaircraft missile of relatively simple 
design. They were engineered and be 
came the Terrier missile, which is now 
in service on board the cruisers Boston 


and Canserra and the destroyer GyATrT. 


N_ 1950, the promise of Terrier as a 
means of filling the short-range re 
quirements of the fleet air defense at an 
early date brought about a realignment 
of the objectives of the ultimate ram 
yet surface-to-air missile. A specific mis 


sile design was chosen to incorporate 





Talos defense unit operations building with launching pit and automatic launcher arm on right 


Nav ‘ photo ° 








tual yuida 


features calculated 
high lethality, 


ve vy ranye iv 


reat accuracy Thus, the on} ‘ This pres 
reaction 1n 


MISSI tuel ( keroset 


lense 
afloat. 
Lhe alos Is approximately 
inches in diameter. 
pounds. The mis Thus 
suD +} r} | 1 ver 
personic fig it oO horsepowe! 
speed \ < larye, solid fuel 
booster rocket some ten feet 
when the 
ising speed. 
main fal y then 


nites nd | vid thrust t 


ove;rcol 


speed ul engine needs 


the 


out 


time 


Furthe 





The communications console, incoming-outgoing clearing point in the Talos fire-control center (Navy photo 
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bility. Automatic check-out and _ test 
equipment, after a self-checking cycle, 
carries out a program wherein all the 
important missile functions are chec ked 
quantitatively under operating condi 
tions. The results are recorded as “go” 
or “no go,” with red and green lights 


indicating which components have 
passed and which have failed in the tests. 

A master green light indicates when 
all components have passed and the 
missile is ready tor firing. This equip 
ment reduces the technical training re 
quirements ol the military operating 
personnel. For the last three years, all 
Talos missiles have been checked out 
on final tests and fired by Navy person 
nel. A prototype installation, called the 
White 


Sands Proving Ground for testing the 


“Desert Ship,” is installed at 
performance of Talos missiles with au 
tomatic equipment designed to go on 
board ship. 

Under the sponsorship of the Navy 
Sureau of Ordnance a large number 
of organizations have participated in 
the development and engineering effort 
which has brought the Talos missile 
to its present advanced state. Basic con 
firmation of the design of Talos has 
been the responsibility of the Johns 
Hopkins University Applied Physics 
Laboratory and its associate contractors 
in the Bumblebee Program. In particu 
lar, the following organizations have 
contributed directly to the Talos de 


velopment and testing: 


ENDIX Aviation Corporation, 
Mishawaka, Ind.; McDonnell Air 
craft Corporation, St. Louis, Mo.; Farns- 
worth 1. .&. 1.2, row 


Wayne, Ind.; Federal Telecommunica 


Electronics ( I. 


tions Laboratories (1. T. & T.), Nutley, 
N. J.: Convair Division of General Dy 
namics Corporation, San Diego, Calit.; 
Cornell Aéronautical Laboratory, But 
falo, N. Y.; Esso Research and Engi 
neering Company, Linden, N. J.; Ex 
periment Incorporated, Richmond, Va.; 
Sandia Corporation, Albuquerque, N. 
Mex.; Radio Corporation of America, 
Morristown, N. J.; Armed Forces Spe 
cial Weapons Project, Washington, 
D. C.: and the New Mexico Institute of 
Mining and Technology, Socarro, N. 
Mex. 


The Vitro Corporation of America 
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prepares detailed engineering specifica 
tions for Talos and advises the Bureau 
of Ordnance on the layout of the ship 
system. Inspection and quality-control 
procedures are supplied by Walter Dar 
win Teague Associates. Flight testing 
is being conducted at the White Sands 
Proving Ground, N. Mex., under the 
direction of the Naval Ordnance Mis 
sile Testing Facility, a part of the joint 
command of the White Sands Proving 


Ground. 


a iN and 


nance components for the 


manutacture of ord- 
Talos 
missile and the shipboard system are 
conducted for the Bureau of Ordnance 
by the following organizations: 
Allegany Ballistics Laboratory, Her 
cules 


Md.; M. W. Kellogg Company, Jersey 


Powder Company, Cumberland, 


City, N. J.: Naval Ordnance Labora 
tory, Silver Spring, Md.; Naval Ord 
nance Laboratory, Corona, Calit.: 


Northern Ordnance Corporation, Min 
neapolis, Minn.; Sperry Rand Corpora 
tion, Great Neck, N. Y.; University ot 
Applied Science 


Texas, Austin, Tex.:; 


Corporation of Princeton, Princeton, 
N. J.; New Mexico College of Agricul 
Mechank 


N. Mex.; Ordnance Aérophysics Lab 


ture and Arts, Las Cruces, 
oratory, Daingerfield, Tex. 

The Bendix Aviation Corporation 1s 
the prime contractor to the Bureau ot 
Ordnance for the production of the 
Talos missile. Principal subcontractors 
to Bendix are the McDonnell Aircraft 
Corporation and the International Tele- 
phone & Telegraph Corporation. Mis- 
sile assembly and test are carried out 
at the Naval Industrial Ordnance Plant 
operated by the Missile Section, Bendix 
Products Division, and located in Mish 
awaka, Ind. 

Not only did the contractors in this 
program make the first demonstration 


that the ramjet was a practical engine 





“The attainment of versatility 
and reliability in the ramjet 
engine is one of the re mark- 
able achievements in guided 
missile technology. Talos test 
vehicles have demonstrated 
this high level of reliability 
throughout the past six years 
of full-scale testing.” 








tor propulsion ol supersonic missiles; 


they also made the first flights of fully 
controlled missiles powered by these 
engines and proved the reliability of the 
engine in numerous long-range flights. 

The Talos booster set a new level in 
the size and pertormance of solid-fuel 
booster rockets. Talos was also the first 
missile to employ a dual guidance sys 
tem whose accuracy at short and long 
ranges has been demonstrated repeat 
edly. A high percentage of its successful 
intercepts against all available targets 
has resulted in direct-contact hits. 

The Talos program also pioneered 
warheads 


the introduction of atomic 


into antiaircraft missiles. For, while 
Talos was originally conceived as an 
air-detense weapon only, the flight con 
firmation, late in 1953, of the feasibility 
warhead 


ot incorporating an atomic 


resulted Ina dual naval role ior Talos 
in both surface-to-surface and surface 
to-air applications. This increase in the 
striking power and range of ships 
against both shore and floating targets 
will be an important factor in any tu 


ture conflict. 


HE range of most Talos missiles 
flown to date has been in excess of 
twenty-hve nautical miles. By virtue ot 
the efficiency and low fuel consumption 
ot its ramjet engine, the range attained 
is limited only by guidance, not by pro 
pulsion. Missiles of considerably greater 
range capabilities are now in flight test. 
The continuous ramjet thrust available 
out to the full range of Talos permits 
its 40,000-horsepower engine to main 
tain a level flight altitude ceiling higher 
than that of any known bomber. 
Designed to engage supersonic as well 
as subsonic targets, Talos is effective 
against both “mother” planes employ 
ing air-to-surface missiles and the latter 
missiles themselves. Combined with the 
shorter-range Terrier, the resulting 
depth of firepower is expected to result 
in major enhancement of the Navy's 
ability to defend itself against air at 
tack. In addition to the installation in 
U.S.S. Gatveston, two other cruisers, 
U.S.S. Littte Rock and U.S.S. OKLA 
HoMA Crry, will both be armed with 
Talos when they rejoin the fleet, and 
these wil! greatly increase its antiair 


craft defense capability. 
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In the Missile Arsenal 





Jupiter, the Army's intermediate-range ballistic missile, left, is shown taking off on a successful test flight. Jupiter C, center 
a 3-stage missile, is being readied to test a reéntry nose cone developed by Army missile experts (Army photos). Thor 
the Air Force IRBM, right, also has been fired successfully from the test center at Cape Canaveral, Fla. (Air Force photo 
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Helicopters in the Army 


Armed for self-defense, flying close to the ground for cover, 
hovering over the treetops for reconnaissance, the ve rtically 


rising craft should prove of great tactical value in the field 


Ma}. Gen. Hamilton H. Howze 
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N enthusiast on the subject has 


lificulty in visualizing mul 


tuple uses tor light aviation; the 


task 1s 


But in the p 


n tact altogether too simple 
rocess one comes up sharply 
against th 
It is 


lor the Various supporting activilies ina 


e old problem of personnel 


] 
spaces. so easy to use personnel 


modern army that one runs out ol 


spaces lor the troops to be supported, 


making it possible to achieve the idea 
army: everybody fully engaged in the 
rear areas, nobody left to be shot at! 
Even so, I predict a bright future for 
Army iation, for it offers a solution 


Army 


tactical problems. Anc 


to some of the $ most pressing 


1 its pilots, as in 
the past, will have the privilege of being 


shot at. 


In this article | do not attempt to out 
I 


line the tunctions of Army aviation, 


broadly known 


I call 


authorized 


which I hope are now 


\r What 


within 


in the “new uses’ 


all fall 


tions. 


my. 


our Tunc 


I'll start with the use of aircratt tor 


the movement of combat troops. Per 


haps this cannot be designated, with 


complete propriety, a “new use” of 
Army aviation, because the Army al 
ready has a considerable number ot 
helicopter and fixed-wing aviation 


transport companies, comprising a total 





of several hundred troop-carrying air 
craft. These units are broadly distrib 
uted in the continental United States, 
in the Far East Command, and in Eu 
rope, and participate re gularly in trooy 
exercises 1n those ireas, 
B' I’ while this sort ot thing has lost 
SOTNIC ¢ ts novelty the proper ta ul 

cal ¢ plotatye of the capabilities oO 
slow-flving aircraft in the movement ot 
combat ts does require a new under 
standing ] i new ind i native 
ipplicat 

It she 1 be first acknow edged that 
the helicopter is not a routine substi 
tute for the truck. The helicopter is 
sufficiently expensive and d t te 
maintain, nd its availability i gua 
tity 1s tl eby suthciently restricted, t 
make it a special-purpe se iten Its use 
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lor certain speck lauions in the atomic era mu 

purposes, for which it is indispensable the form of a1 er ot disper 

Actually some (not all) ot the jobs inds of torce, each island be 
of the helicopter may be undertaken — risoned by semi-independent 
by short-take-off-and-landing airplanes ill arms. But these islands a 
when greater discretion in the selection rooted; eve lefense they 
of landing areas is operationally pos movable 
sible. For years W e talked ¢ 

In moving troops, the helicopter w detense some ¢ Is not unde 
perhaps find its greatest utility as an ing the meaning « the ter Ny 
obstacle crosser. It has unparal to understand it 
leled capabilities in this respect = Nn . fe 1S¢ plies flexib it 
And the battlefield is essentially _— liberate rejection of the | 
a conglomeration of obstacles. iF - defendi bits Of ground 

Natural obstacles are rivers, — costs One may be blast 
hills and -ridges, creeks and a terrain feature by single 
swamps. The old familiar artificial ob sion—and will be. if to uch | 
stacles are the areas swept by enemy fire, committed to its defense 
interdicted roads, blown bridges and 
culverts, craters, mine fields of va M' IBILE detense requires (it | 
rieties, and (if we move offensively) - to be said) vobility. Art 
the enemy posiuions themselves. units have their own, ¢ ryanically 

New obstacles heretofore unencoun copter lift for infantry must come 
tered by our troops are large areas if from helicopter companies attact 
radiated by atomic blast. ireas 1n which agivisions and ust illy on a 
the woods and fields are set afire by basis, to smaller its. Infantry 
atomk blast, areas 1n whicl i bridges reserves so essential to this type 
are down and a town’s rubble lies across tense may be made so by the 
the road and possibly areas contaml ment ot helicopters, ouacKked 
nated by persistent gases side and ready to vx 

The question now is how to mov An attack cannot be preceded 
troops rapidly from A to B, trom C to — assembly of assault forces in 
D. from E to F, etc. etc. If the prob in what we used to call attack pe 
lem is not to move rapidly, if surprise for such concentration W ite 1 
is not a factor, surface means may be sale destructior the e1 \ 
used, but certainly they will be slow weapons. Notwithstanding, the re 
ind in many instances very hazardous ment 1s sti to | luce the 
In these circumstances he pters ca practicable for vith 
nove troops ind certai equipimic it Stant regal ( | thre 
with speed emciency 4 ecrall\ the roper i nti 
with« t regard to the ture ¢ the ¢ t cy 
stacle t they t ck t < 1 re , The « 
basis 1 ! great in\ ! “\ “ I 
Wallabdie tr ‘ 
ptharmne ipplication of the troe j 1 ¢ t 
x carrving helicopter derives its i oa a \; 
portance re the naract st speed < 
of aircratt. Ni t\ ols ¢ i Straight to witl 
line Iss ery ist W he ( pare with tl ove 
the speed « it ck tollow y a tort Helicopt 
ous, TULlec ( led oa t s sit t ld 

There see Ss te sa iv \ ( I t 
ment to the propositic Lat tes , “ cetand 














with very precise uuming to any given 


area. This affords to helicopter-borne 


infantry great latitude in the selection 
of the point of thrust against the enemy 
and enhances greatly the possiblity of 


Sur pr Ise, 


These are tactors ot the utmost 1m 
portance, the implications of which 
must be pondered a bit to be fully 


understood. Additionally, the unique 


ability of the helicopter to cross ob 


stacles (as previously described) at 


fords to helicopter-borne infantry ad 
ditional latitude in the direction 


of thrust, for there will be many 


occasions in which natural and 


artificial obstacles—the latter in 


cluding the actual positions o! Be 


the enemy—can_ be eed 


and the assault troops placed 


quickly 


in position to move against the enemy 


from unexpected directions. The prob 


lem facing the defender will thereby be 
greatly increased. 
The vulnerability of the helicopter is, 


consideration. 


of course, a pertinent 


The machines will be subjected to 


normal hazards of combat, and it will 


not be unusual to see one crash and 


destroy its occupants. War can be dan 


gerous. But the answer to the survival 


problems lies in the techniques of heli 
copter employment, with special refer 
ence to the use of supporting fires to 


enhance greatly the chances of sur 


vival. 


To reduce vulnerability, helicopter 


operations in daylight must, generally 


speaking, be conducted over land areas 
dominated by to the 
This 


must be 


weapons organic 


Army. in eflect means the heli 


copters used either over 


friendly territory or in the course of 


only very shallow penetrations over 


enemy territory. 


U “s new missiles, Hawk in particu 


give promise of being able to 


joo cmeal protection to helicopters 


against the depredations of enemy 


fighter aircraft. The helicopter probably 


will be able to avoid engagement by 


heavy enemy antiaircraft fire by flying 


very close to the ground—contour fly 


ing, well below the ridge lines. 


Enemy small-arms fire may be sup 


pressed by conventional and unconven 
It is obviously easy to 


tional means. 
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Ky "(RF ground as a 
And 


neutralize large areas by the use of 


atomic explosives, an almost untairly 


simple solution to the problem. But 


conventional artillery fire—which can 


be delivered in heavy concentrat ins 
tor the short period ot time necessary 
tora flight ot helic« pters to pass a given 
an ethcient sup 


Addition 


heli 


danger area can have 


pressive eflect on the enemy. 


ally we expect to arm our cargo 


copters with a single machine gun each 


to permit them, when moving into a 


dangerous area, to at least spray the 


sort ol sanluzing 


measure. remember that 


helicopters arrive very quickly, 


SE pe a with complete sur 


prise, and unload and depart 
very quickly. 

Pert he 

erhaps the most important way, 


however, to cope with vulnerability 
lies in the use of helicopters at night 
and in inclement weather. Here the 
\rmy is moving as rapidly as it can, but 

should be stated that our helicopter 
companies do not at the present mo 
ment have the capability of flying in 
very close to the 


nclement weather 


ground—and this is the tactical re 
quirement. 
consideration of a 


Even a casual 


dispersed battle formation raises in the 


most obvious way the question as to 
how the enemy may be kept out of our 
area of defense. 


In the Korean war the Communists 


developed to a high point of efficiency 
the tactic of infiltration. Our units were 
privileged (so far as the atomic threat 
was concerned ) to concentrate as much 
as they wished; even so, they were un 
able to prevent enemy infiltration into 
and through the forward defensive area 
on a fairly regular basis. Apparently 
some of the snappiest hand-to-hand ac 
tions were fought in battalion 
and regimental command posts. 

In a defensive formation gaps 
of several thousand yards will 
exist between our units. How to 
keep the enemy, in small num 
moving into those 


bers, from 


gaps is not susceptible of solution. In 
truth, we cannot keep him out. Recon- 
naissance aviation can contribute ma 
terially toward solution, but to establish 
an impenetrable screen will be quite im 


possible. 





A similar situation exists when our 


forces are moving oflensively, tor again, 
as has been said betore, the formation 
sufhciently dispersed as to not 


attack. Attacking 


at minimum density 


must be 


invite nuclear units 


operating perforce 


cannot hope to sweep all enemy trom 


penetrate d areas. 


How, then, are the units in torward 


areas to be resupplied? Enemy infil 


trating parties, or enemy elements by 


passed by our attac king spearheads, 
represent the most serious sort of threat 
to our ground lines of supply—a threat 


make 


ground means practically impossible. 


sO serious as to resupply by 


I therefore that we consider 


suggest 
the resupply of isolated units (which in 
effect means the majority of units in 
the most forward areas ) by air to be rou 
tinely necessary. Air resupply, indeed, 
appears to be the only solution to a prob 


make 


impossible efficient operations by units 


lem which, left unsolved, will 


deployed for combat. 


ESUPPLY by air will, ot 


appears es 


course, 

have its own hazards. It 
sential that it be conducted, as a normal 
thing, at night or in inclement weather 
by very low flying aircraft. A new possi 
bility in this respect lies in the use of 
drone aircratt, which will 


fairly small 


presumably be capable of carrying lar 
ger payloads than similar manned air 
craft and will be less hazardous to per 
sonnel. The drone will be equally efh 
cient, day and night. 
The use of light aircraft in the 
ground-reconnaissance role is not alto 
gether new, but it does represent a possi 
bility thus far only superficially explored. 
Until now reconnaissance by aircraft 
whether high-performance Air Force 
aircraft or Army observation airplanes 
has been performed as an en 
tirely separate task only remotely 
connected with the detailed type 
of reconnaissance habitually per 
formed by the Army’s armored 
reconnaissance torces. 


In the vast majority of cases 


the aircraft were not organic to the 


ground reconnaissance units, and air 


craft pilot and observer reports were 
made directly to major headquarters 
and usually reached the ears of the re 


connaissance unit commander. 
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Without disturbing that process, it 
is time now that we proceeded rapidly 
in the true integration Of aircraft in our 
reconnaissance units to allow those units 
to perform more efhciently their classi 
roles of reconnaissance, security, seizure 
of critical areas, and pursuit. | am not 
suggesting independent 


air reconnals 


sance battalions but rather the intimate 


combination ot air and surtace recon 


Nnaissance means. 


Nowhere in any Army-approved ta 


ble of organization and equipment at 
the present tuumes does there exist a re 
connaissance team composed ot a light 
aircratt, a pilot, and a regularly desig 
nated observer. This, I think, is a star 
tling state of affairs. We have not ex 
ploited the capability of the team, 
trained and regularly practiced in the 
art 


of reconnaissance 


| visualize the Incorporation in our 


present ground reconnaissance units 


the division reconnaissance battalions 
and the armored cavalry regiments—ot 
platoons of these reconnaissance teams 


riding for the most part in light recon 


helicopters, each of which 


] 


lig 


nawssance 


will be armed with a single ht ma 


chine gun. The tec hniques of opera 


tion of these small teams have vet to 


he developed, but we are working on it. 


N this development, however, we 

should rule out at the start the proc 
ess of flying the aircraft directly into the 
enemy, or directly over territory known 
or suspected to contain hostile elements. 
This idea is very difhcult to put over, 
and when it is not fully grasped the 
whole concept is misunderstood. 

The helicopters, operating in sections 
of two or three, will habitually fly very 


close to the ground. On a reconnais 


sance mission they will move laterally 


many more miles than frontally. Move 


ment by bounds—one or two machines 


covering the movement of another 


will be frequently practiced. In the 


course of an approach to a terrain fea 


ture suspected to be occupied by the 


enemy, the helicopters will move ce 
liberately and according to system from 


one point of cover to the next; they 


will hover rather Treque ntly, but alwavs 


within a few feet ol cover, so that 1 


engaged by fre they may drop quickly 


ght. 


i\ 


out of 


SI 














A troop-carrying helicopter strafes a landing area in “hostile” ter- 
before touching down to discharge its combat troops 


ritory just 


Occasionally one will land, permit 


ting the observer to leave the machine 
to take up a ground point oi observa 
tion. With their machine guns they can 


levice Of recon 


execute the battle tested « 


by if they suspect 


naissance hre; ¢.g 
enemy occupation of a group of build 
ings or a small ridge, they can shoot a 
few bursts into the suspected area to 


t the 


see if a reply is forthcoming. | Sec 
tion 1s engaged by hostile fre, it will 
always avoid a shooting duel, for the 
discovery of the enemy is its function, 


not the enemy's destruction 
In 


an 


the reconnaissance 


hel 


will not fly directly up roads but rather 


the 


course ol 


area or of a route, the 


ot icopters 


side of them, tor in moving 


off to the 


situations the enemy 1s very apt to be 


on the roads. A dangerous-looking area 


is not flown into but 1s first inspected 
carefully at a distance, and then pet 
haps flown around in order to give the 
team the benefit of examination trom 


several points of vantage. 


Visibility 


Needless to say, 


from the air is generally 


excellent. one cannot 


see from a helicopter certain details 


visible to a ground vehicle; on the other 


An H-21 helicopter pulls a 


rain, exhibiting one more use for the versatile new 





50-ton 


th 


h ind, 


« 


this ty pe ot 


pec ally 


reconnaissance mits rmOvVINy i¢ 
roads are unable is ¢ the prese nt 
to observe very large ireas fl re 
where the enemy ay IrK In ftorce 
. helicopter can discover this e! 

emv; under many rcun ince 
can see beyond terrain features whic 
tally block prot 1 observati Whi 
helicopters cannot see details thr 
heavy tree rTrowtn, neither can pre 
vehi les see \ i aterally tl 
woods 

So while the ground-reconnaissal 
vehicle and the reconnaissance nh 
copter each have different limitati 
on balance | believe the helicopter 
considerably superior in what it « 
see. Certainly it will be an enorm 
valuable collab« itor Hastily il 
mines, carn uflage 1 re idblox KS, Ob e< 
or personnel away trom the roa 
all objects beyond terrain masks w 
believe, be more susceptible < etecti 
trom the air than trom the ue 

M48 tank along level ter- 

Army vehicle 


, 
Valuabie, our 


situations 


ssance 


irmoread 


Wi 








The platoons of reconnoitering heli 


1 


copters should be backed up by other 


somewhat larger aircraft carrying rifle 


] 


men. I do not visualize large units, 


but rather small quantities of riflemen 
specially trained for this type operation, 


1c) 
skilled In patrol and commando tactics, 


ind regularly assigned to very light, 
ivile, troop-carrying helicopters. The 
\rmy is studying the development « 
helice pters very much smaller than the 


Bac king » both the air transported 
itle Ta | ind the reconnaissance helt 
1) } nid | ’ 1] in! 
copters should be 1 small number ¢ 
I | 
S woting he icopters medium-sized ma 
chines each carrying multiple machin 


1 


ibly rockets, and fairly large 


DOSS 


quantities of ammunition. These are 


used tor the engagement ol 


heavy enemy torces, and neither ire they, 


by any stretch of the imagination, c¢ 


petitors with the fighter-bomber. 

Unlike the fighter bomber they wi 
perate habitually on the tree tops. 
shooting generally from hovering posi 
ver behind which they 


tions close to ce 
* | 1] 
lav drop promptly when engaged DY 
enemy fire, and shooting always from 
! 1] | 
territory under triendiy control into ter 


They 


ind they wail 


under nen: control, will 
} } 

not tiv over the enemy, 

4 , 

lulge in fire duels. They will ce 


oncentrations of fre tor 


‘ia ulnerability of the helicopter 1s 


i matter which needs continuing ey 
ploration, | sing the tactics ind tech 
1g s wl h are OS y| to evi ¢ 
1 not ) lie r the lircralt Wi % 
ICCEPLADI \ erable Reme er that 
these cratt can shoot back: that the 
will know romptly when they ar 
hred on; that they will operate very 
lose to the ground ind therefore close 


ister than one 


s 
- 
= 

ys 


1] lah] 
NOrMALY Wal 


chine gunner tor idjustment of his fire. 
he estimate of range to these aircratt 
will be very difficult, and if inaccurate 
will render the fire against them in 


eflective. 
Because a_ helicopter flying over a 


concentration ol enemy troo 


638 





“Helicopters can carry infantry 
from positions tt ell to the rea 
rapidly and with very precise 
timing to any given area. This 
affords to helicopter-borne in 


great latitude in the 


fantry 


selection of the point of thrust 


nst the 


iVainsl enemy. 





themselves under tire may be 


shot down does not mean that a re 


connoitering helicopter in the | 
al clever 


| ] 
their task, can be easily cde stroved. 


. 1 , 
But of course some o these cratt will 


be shot down. If anvone knows a reall\ 


sate way to conduct effective reconnals 
sance ot the enemy at the toretront of the 
battle area, he hasn't vet di ulged it 


with murrors. 


It can't be done 


| , 
W! are all acutely aw ire, 


aware, In some quarters, of the new 


tully 


pain 


] } ! 
emphasis on missiles. On the several 
varieues of surtace-to-surtace missiles 





rmy is placing much of its hope 


for that 


part ol the close support of 


ground troops heretotore pert rmed by 


the fighter-bomber, and the Army is 
leaning heavily on the = surface-to-air 


to control the 


miussile 


not believe 


whether, tighter aircraft wi 


purposes, 


1 together outmoded tor these 


but on the other hand it is ipparent 


that missiles cat it least irtially re 
ice thet But he w we ssiles will 
do the job depends partly on how 
} , , , 
HexD they may ve ¢ ploved 
W he the vrot nad-la } muss 
systems and supporting combat. air 
cratt are ce neeptually ce pared, the 
uircraftt win hands down as _ regards 


mployment. Perhaps this 


will remain true, for it appears that it 


17 


ilwavs be possible to concentrate 


ma given area a greater amount of alr 


| 
firepower than missile firepower. Every 


flvable hiohter in Eure pe, for example, 


' 
could be airborne over a single spot at 


the same time. But if the missile, de 


spite its superiority on other counts, 


suffers in the field of flexibility, then 


we should make a strong try at 1m 
provement, 


Che missile in the correct place at the 


, ' 
pilot and observer, tr uned to 


correct time, equipped with the correct 
warhead and provided with a proper 


target, can be very effective. The prob 


lem is to make all these conditions 


come about. 


It would ippear that | ht wW1ation Is 


oO 
ip 


the best possible answer. While there 


have been a number of theoretical 


] 
studies on the capacities ot cargo helt 


copters and fixed Wing aircraft in moy 
ing missiles, and while new ssile de 
SINS take, presumably prop iwcount 
of air transportability, th \ vy has 
not thus tar gotten very far along l¢ 
ward a true integration of aircratt mm 
missile operations. Chere are vreat id 
vantages possible in the movement ot 
missiles, component parts ¢ iissiles, 
missile launchers, and crews by air in 
building a concentration « epower 
for a swift attack 

Moree ver. a sult rent nu ) ‘ Ss 
siles to atlord necessary coverage on a 
semipermanent, relatively immobile ba 
SIS everywhere In an ext raitt 
irea WI be prohibitively Nsive 
large stockpiles cannot be untamed 
it battery sites. Economy « iteric 
ind tactical necessity we ada ea ( 
demand equent use ( i il I to 
distribute or redistribute s re 
power qt 1\ iccording te d. The 
uternative ts t icceptable 1 | I 


MAN by the name of Clausewit 


savs this: “In any specific action, in 


inv measure we may undertake, We a 
ways } ive betw n ate 
iudacious ane 


some pcopruc 


War alWwayvs ac Ses the itter I} it as 
sumptu ! SC It the theor, es ad 
we anvtl tis the nature ¢ war t 
idvise tl ost decisive that 1 the 
nost audacious. Theory leaves to the 
military leader, however, to a iwccord 
ing to his own courage, according to 
his spirit. ¢ enterprise, and his self 
confidence. Make your choi 2. there 
fore, according to this inner force: but 
never forget that no military leader has 


ever become great without audacity. 


This means that we must see and we 


¢ ] wl 
tO iM id 


a he | 


treetops lies one of 


must move Its hard iclouUus 


sitting at the bottom of In the 


air just ibove the 


the yreat hopes for victory on the 


ground. 
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Missiles of the U.S.S.R. 


Russian interest in rockets and space flight goes back to 1903, and 


recent disclosures of sate llites and guid d missiles show that the Soviets 


have modern weapons under deve lopment and in mass producti N 


Alfred J. Zaehringe: 





itic launching ot Sput 


lite, the VI 


nik, the first earth satel 





, j , 
develo} cE. « in operationa fe Ace 
age any, Wyane Vl H 
Intermedtiate-range Dallistic MISSII«¢ ‘ 
olumn, “Rockets and G 
PD . 
(IRBM), and a near-operational inter \ “ew 
‘ fissile regula ire 
continental ballistic missile (ICBM) a f Or 
ittest to the cogent efforts the soviets are 
pouring into missiles These efforts have 
been under way tor many years, DUT ONLY ice rh i N ipi 
, ) | , . 
recently have the Reds evunN to bring enti ( « | ¢ ( 
these accomplishments to light Sta } The pressing i t We 
Chis article vaased on a caretul co War II really started the U.S.S.R or 
lection, screening, and inalysis « tne Inge ¢ ( n is ¢ ¢ y the 
Soviet missi ( oO r s. [hes on i ure OC KC Natys! wi I 
4 SIONS l i\ CT S¢ i i ¢ Vere ¢ \ ( i 
based on | S ¢ r s. talks wit! ities Nose 
yx sons tea () Sila orelyg ess SI Y 
counts ind ‘ iM et es How ! W 


and techni 


large, these ol sions have beet er he NS ri ‘ 
1] , . 
hed by other S. and toreign miussile r overshadow ( 
scientists and enyineers. Stalin | ‘ ‘ . 
> , 
Russian nt est 1 ocKels space ¢ ‘ « 
flight goes back to the beginning of this with the a } ‘ | 


century with the work ot K. E. 


kovskit. In LQoe he published ( yrea ( 
entitled, “The Investigation of e rocket artille The Sc 
Space via Reaction Vehicles, ell he o the Ge i 
which laid down the concepts ‘ ence rere 


] 


} 1 
of space Hight by means Of TrOCK 





ets. F. \. Tsauder, another Rus 7 ¥ . gether vith scores ¢ ockel 
sian pioneer, suggested the use nts, propellant plants, and re 
of step re ckets which could be consumed search and training centers. In addition, 
as tuel. German rocket technicians were captured 

After the revolution, Tsiolkovsku or induced to join the Red missile effort 
was able to establish a rocket research \ number of \ rockets were uti 
center near Moscow. It is interesting to lized tor training purposes, and pre 
note that Tsiolkovskii, because of his duction was resumed 1 ediately, As 
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COSMIC ROCKET 





Lineup of Soviet ballistic missiles shows relative size and range. First four are believed opera- 


tional. T-3 ICBM is now coming off assembly lines. 


The next phase of ballistic weapon 
T-2 (M-102) 
IRBM. 


Second stage is a modihed T-1 while 


development was the 


which is probably a 2-stage 


the lower stage is powered by a mam 
moth motor of about 254,000-pound 
thrust. This is about twice the thrust 
output of our largest engine for Atlas 
(said to be around 135,000 pounds). 
Measuring 75 to 85 feet long and about 
15 feet in diameter, the T-2 has a de 
sign range of about 1,800 miles and ts 
now almost fully operational. 

Indeed, the Soviets have been firing 
it in tests at the rate of about four to 
five per month for nearly six months. 
T-2 also has been 


The 75- to &5-ton 


with live nuclear warheads and 


held 


hired 


with troops participating at the 


target end. 

| IUS the T-2 can bring all of Eu 
rope, Britain, and parts of Africa and 

the Middle East under nuclear fire. It 

should be remembered that Khrushchev 

tried to impress this fact on France and 


during 


England the Egyptian affair a 
vear ago. 
Topping the Red ballistic missile ar 


(M-ro4). This ICBM 


senal is the T-3 


640 


has been successfully fired over ranges 
of 4,000 to 5,000 miles and is believed 
to be in production. This huge missile 
is about 100 to 150 feet long, and weighs 
some 200,000 to 300,000 pounds, It 
can carry an H-bomb and is propelled 
by a huge rocket engine (or bank of 
engines) estimaied to be in the 600, 
000 to 800,000 pound thrust class. 

One might wonder why such large 
engines are used compared with our 
own. It is believed that Soviet missile 
designs were frozen before small, high- 
yield warheads had been developed. 
Apparently the Soviets did not want to 
hold up development just to wait tor 
optimum warheads and the solution 
of aérodynamic heating problems con 
cerned with reéntry. Since the Soviets 
have solved these problems, some ad- 
vantage can now be gained in additional 
performance. 

The big factor in the Russian ballistic 
missile program has been production. 
Designs were frozen early, and conse 
quently these missiles appear to be over 
powered. The powerplant designs were 
successful. Meanwhile production was 
started and devel« pment tests were be 


gun as the missiles came down the pro 


“Cosmic rocket” is designed for space flight. 


duction line. The result of each fring 
was ted back into the production net 
so that the flow of missiles was not in 
terrupted. This differs markedly from 
our missile philosophy where we do all 
development before production and the 
first production model is assumed to 


be for operational use. 


1D ESPITE the emphasis on large, 

long-range ballistic rockets, a great 
variety of other missiles are a part of the 
Red military arsenal. The army has con 
trol of the T-1 and T-2, and has also a 
tactical weapon, the T-7A solid-propel 
lant rocket. In addition, there is the 
T-8 solid-fuel barrage flak rocket, sey 
eral antitank rockets and missiles, vari 
ous recoilless weapons, the M-1 ground 
to-air-rocket, and the T-7 antiaircratt 
rocket. 

The latter two are known to be op 
erational around key Soviet centers, 1n- 
cluding Moscow. The M-1 resembles 
our Nike-Ajax and the T-7 resembles 
Nike-Hercules in Other 


army rockets are the T-5 (artillery and 


our range. 


antitank) and the T-6 (artillery bar 
rave). 


Although the Soviets did not display 
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ould fire at a i<J Ss powered Dy a irtx 


all these mussiles or their IRBM oI tracked Carrier which ( 














ICBM during the recent Red Square shallow angle. The other mount was a_ travel at near-sé pec to a 
parade, they did show the tollowing: medium-tank chassis with an unusual miles. It rese Ss ( Matador 
wrap-around barrel covering the motor — Regulus 
T-1. The biggest rocket shown was tube. It is believed that the rocket can \ supersonic model, the } , 
this ground to-ground missile. Resem be fired through the cylinder which range of about 1,5 te ‘ 
bling our Redstone, it deeply reflects may serve to keep the motor warm This latter cruise weapon 1s believe 
German design—aérodynamic fins and — during winter operations. This suggests resemble our Snark. These cruise wea 
graphite control vanes in the exhaust that a double-base (temperature-sensi ons may be of an interim nature 
stream. Some 60 feet long with a diame tive) propellant may be employed. also may be in the hands of the R 
ter ol about 5 feet, this missile is believed From the size of the motor, short range sian Air Force and Army 
to be powered by liquid oxygen. A sharp = (10 to 15 miles) is indicated. 
conical nose cone indicates that the In addition, two big guns—described 71TH a fleet of 600 to 8 yodern 
range is on the order of 300 miles. The as jet-propelled artillery—were paraded long-range submarines the Red 
T-1 is essentially a reworked V-2. by on heavy-tank mounts. Although Navy has an immediate missile strikin 
both had long barrels and big bores (12) punch. The apparent aim 1s to eq 
T-7.4. Next in size came this short to 14 inches), the recoil mechanisms the navy with 1, t 
range ground-to-ground missile. Ex and breeches were relatively small, indi missile-launching submarines. Howev« 
tremely simple in design, this is a cauing rocket-assisted artillery, One two submarine-laut 1 ba 
single stage rocket with power coming model was believed to be a gun ets are ! el 
trom a large composite propellant grain. launched 3-stage rocket (a called the Ce i I A 
Although having atomic capability, the Rheinbote) with a range « T} utter to ha é 
T-7A would probably be limited to a miles and capable of carrying a sma 5 mules 
range of 30 to ¢ miles. This rocket is \-boml The other one was telt by Moder 
carried into battle on a tank chassis and observers to be a gun-launched ramjet ind guiding 
fired vertically after being placed into = type Missile—possidi\ ohd-luel ra 
position by its horizontal carrier. Here et. It we nave c ing r 
the Soviets have a battleheld rocket vith a heavier war! () ( 
the Corpora or Sergeant class The R SsuD t { ‘ I ec | 
ot lat | oy three types « se Wea 1 he | ec 
\/->. Big eve opener was this ground ons-——all a ofishoc ‘ the Germal ‘ to i and 
to-air rocket. It is a 2-stage missile with V-1. The J s a submarine-launched vuncl or Ss | = Kear A 
high-thrust solid-propellant booster and subsonic pulsejet with a range of 3 ravlovict peaking the 
probably a lower-thrust solid sustainer. miles, essentially an improved V-1. Th Soviet Fleet th 
Control fins and tabs indicate that this ma ea 
missile is guided. It is considerably Vanguard rocket, left, compared with mduscovin seal neetien 
Soviet satellite vehicle. IRBM or 
larger than the Nike-Hercules or the ICBM components have been utilized ‘ orva S 
Terrier and may well be designed to ilso we vorking on a 
combat B-47- or B-52 type targets. It race SS1i¢ p) use 
apparently can be fired from a light, \ vear ago, Sca 
highly mobile trailer which would of shipboard firings of an IRBM prot 
mean that an area-detense setup can be type probably e 6 i ( 
quickly established for the battleheld More recently, the i sa t 
or tor a shifting industrial complex. involve uch ue issile 
The M-2, then, is all new and reveals the 1.800-mile T-2 class 
that the Reds have done much work In 1946, Major General Tatarcl ( 
with electronics and guidance. in Herald of the A Fleet. wrote that 
missiles and manned lircralt Wwe ] 
T-5B. This is also a short-range sup alwavs be needed. However \ 52 
port rocket. It resembles our Honest the ong-range attack tt c i 
John in that it has a large warhead, large hanged. Marshal P. Zhigare Soviet 
fins at the rear, and a considerably Air Force Chiet. wrot mm \ 
necked-cde wn motor tube, It looks very stating that the manned ong-! ue 
much like an overgrown rifle grenade. bomber was obsolete. He stated that the 
Six canted nozzles suggest spin stabi ICBM was a more eflective wean It 
lization and a_ solid-propellant power is not known whether the T-3 ICBM, 
plant. Models were displayed in two s under air torce control or whether it 
different mounts. One was a light, fast, will go to the army or to an indepet 
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missile force. However, it is known 


d ballistic air-to-air rock 


ent 


lat guided al 


ets are available. Aircraft-launched rock 
ets are also known for antitank and 
nd antitroop use 

jet bomber is still the big stick 


of the Soviet Air Force, but work has 


] 


een proceeding on AauUNXI1ary rockets 


tor yet aircratt and also on all-rocket 


proj ed aircratt. In additic n, a verti 
cal-take-olf roc ket interceptor ind a 
glide-bombing rocket plane are known. 
Chere are also several nuclear powered 
tircralt designs. The COSINIC rocket, 
shown on page 640, is an example of a 


xed powerplant design—chemical 


itomic rocket, and 


yet engines. 


, 
\ large number of research rockets 


ire also in evidence and have vet to be 


| 


identihed with any particular weapons 


system. Some of these research rockets 
were revealed recently: all have been 
displaved in ofthcial Soviet photos. One 


has heen used as a high altitude (over 
60 miles) rocket for upper-atmosphere 
The 


1 to have fired animals to altitudes 


em : 
‘ biological studies. Soviets 


ot about 250 miles, even before Sputnik 


Il. Another 


PLL Ne 


rocket is used for aérody 


research while another is a 


sounding rocket. The latter two models 
] 


have been used for research projects 


under way at a Polish university. 


Soviet interest 1s astronautics is in 


tense and highly respected. Even before 
launching the earth satellites, the U. S. 


\ir Force Project Rand noticed an in 


creasing voice proclaiming official So 


Viet astronautical interest. By the time 


our Vanguard Project was announced 


in 1955. the Soviets also stated their 


intention of establishing a satellite of 
their own during the International Geo 
physi il Ye ir. 

Establishment of the Sputniks proved 
the Soviet skill in rocketry. The Soviets 
oupled Sputnik I 


with their existing 


ind were able to 


munch a heavy (about 184-pound) sat 
( e into the ore dithcult polar orbit 
Sputnik’s heavy batteries gave the satel 
ite ' oice Which lasted about three 
Weeks he illustration on page O41 


ct pares our \ 


iet Sputnik | 


! 1 
inguard Satellite rocket 


appears that the Soviets have used T-2 
or T-3 components. The third-stage 
T-7A. The 
ICBM rocket probably was used 
Sputnik II 


The Sputniks illustrate that the So 


rocket may have been the 


tor 


viets have mastered guidance and have 
the high-thrust rocket engines for long 
addition, 


range ballistic missiles. In 


there is now every indication that, by 


use of the T 3, a moon impact can be 

effected as se on as the Sov 1ets wish. 
\stronautical interest is vested in 

the U.S.S.R. Academy of 


Sciences and the Chkalov \cro 


two groups 


Central 








Club. The 
organized as an Academy of 
An early 


program 


U.S.S.R. satellite project is 


Sciences 
| I he satel 
function, adviser to the Satel 


lite was the famous nuclear 


scientist, Peter Kapitsa. Recently the 
academy announced that it is establish 


Tsiolkovskii Gold Medal for 


\stronautics. The prize is to be 


ing a 
awarded 


every three years beginning in 1957 to 


the outstanding Soviet astronautical 


scientist. The first prize may well go 
to the scientist responsible for Sputnik’s 


Thus 


placed on a plane equal to other glori 


SUCCESS. astronautics has been 


hed Red sciences. 
The Chkalovy \éro Club, 


with headquarters in Moscow, is the 


Central 
] he | . > 
yroup between the basic science of as 


tronautics and the military-hardware 
sted with the physical capa 


The 


composed ol high-standing pro 


groups 
bilities for initiating space flight. 


club, 


fessionals, has formed an astronautics 
section with the following technical 
committees: rocket technology, radio 
telecontrol, and space medicine. 

With the success of Sputnik, Moscow 
has stepped up its propaganda about 
( ng space accomplishments For 
eXxa ) there has been a report ibout 


land a small robot tank on the 


plans to 


oon, This “tankette” laboratory wou!d 
sutomatically roam th surface of the 
moon ind transmit its findings back 
to the earth. 

However, I ch mor ( rOuUsS 1S 


the hardware 


shal Zhukov Minister of De 
fense) and Marshal Sokolovsky (Chiet 


t Staff) have shown extreme interest 1n 


(former 


( 
missiles and space flight. Early reports 
stated that Gen. A. S. Yakolov headed 
a group devoted to “Special Weapons.” 
The ZIAM Institute in Moscow appears 
to be headquarters for missile adminis 
tration. Behind the administration is a 
vast missile industry. 


For example, there are fourteen mis 


sile plants, over a dozen missile and en 


gine development centers, six missile 


] 


training centers, and at least two anti 


aircratt. rocket plants. Various radar 
tracking and launching facilities have 
been reported m the tollowing areas 
Kolguev, Cape Cheiyuskin, Taimvyr, 
Severnava Zemiva, Khatanga, Cape 
Norvik, the New Siberian Islands, 


Anadyr, Milkovo, and Komsomolsk. 


It is felt that the recent Red ICBM 
hirings may have been made in the 
desert areas (Ust Urt, Kara Kumy, or 


Krasnyy Yar) to a point near Vladivo 
stok. Other 
take place near Kolguev Island and are 
the Sea of Okhotsk. 


It is also quite p issible that firings are 


reports say that firings 


also IM pac ted in 


taking place from more than one area. 
At any rate, the Soviets have an all-land 
range for the IRBM and they have an 
ICBM range largely within the conti 
nental confines of the U.S.S.R. (at least 


! 
4,000 Miles). 


W! 


from 


now know—trom the Soviets, 
} 


the reports of our allies, and 
from our own intelligence—that frings 
have taken an accelerating pace. 

There can be no doubt that the Soviets 
fully realize the political, screntinic, and 
rockets and missiles 


military value of 


] 
No less than twenty-five missile systems 


| 
have been identified, and they all are 
being integrated into a massive force. 


The apparent attitude of U.S.S.R. mis 


sile philos phy 1s to have them ready in 
large numbers, make them extremels 
reliable, rugged, and simple, and not 


worry about cost. 
\s the n 
off the 


wer tvpes of weapons come 


issembly lines, older types ire 


being expended tor ind train 


Soviet 


resea;4re h 


Ing ind for use in the 


purposes 
satellit nations, It is obvious that the 


Russians are intent en maintaining 


leadership the missile race. 
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Tracking the Vanguard 


Minitrack stations to receive radio signals plus visual observation 
teams have been set up to feed information from the satellite to a 


complex computing network to determine the orbit and collect data 





HE recent launching ot the Rus Four collapsible antennas projecting system is located in Washingto » 4 
sian satellites has given renewed from the outer surface will transmit the and linked to a global network « 
Impetus to our own Vanguard data collected to strategically located cial tracking statior 
satellite program, le ny planned as part ground observation stations. (Operating at electronic speeds iny 
of the United States contribution to the \s planned, our satellite will be de times faster than the Vanguard satellit 
International Geophysical Year. Many livered into an orbit at a speed of 18,0 will move. the computer will receive 
details of our 20-inch moonlet, its tele miles an hour about 10 minutes atter data from each Munitrack statior 
metering equipment and launching ve launching. It will then begin circling turn, and produce predictions of u 
hicle, were made public months ago, as the earth once every ninety minutes and satellite's otion, including expect 
well as the target launching date. may continue to do so tor more than a times Of passage and a descripte of it 
An article in Orpxance in January — year it all goes well. arc. These trmely predictions will he 
1936 by Dr. C. C. Furnas gave detailed It a satellite could be observers at the next stations ul 
background information on the project. delivered into an orbit satellite's path t ike the 
The present article gives further data exactly parallel to the rate measurements possible 
on the program earth’s surtace, and at 
Betore this article appears, small “test a specihe speed tor a wy tHe orbit established 
satellites” no doubt will have been fired given altitude, its path ible long-range predictions ( 
as a preliminary to the planned launch would follow a perfect circle. However, the IBM installation will conti 
ing of the Vanguard vehicle itself in this theoretical orbit is an idealization process incoming data, enabling 
March. Since our “moon” will have virtually impossible to realize. Even it better predictions as more com] 
fairly complex telemetering equipment, achieved it would not last long, since a formation is obtained. At the 
and since it will he launched in an orbit circular orbit would be distorted by if this data processing system W Start tl 
more easily observed by our Minitrack regularities in the earth's gravitational giant task of analyzing a for 
and Moonwatch observers, much more held. stored in its “memory file” to 1 
data will be obtained trom the Van Therefore, the Vanguard satellite, like complete detinition of the satel 
guard satellite than was possible for us the Russian ones, is expected to follow If a casual observe loes 
to get fre the Russian Sputniks. an elliptical orbit in which the centritu where and when to look. it 
gal force ol the satellite s speed will hye dithcult to find a sate te 1) 
()' R satellite will be a magnesium balanced against the opposing pull of speed. altituck nd appare 
sphere with a diameter of twenty the earth in pat The visibilitv of a s 
inches and a wall thickness of only three The complexity of our satellite's orbit been compared with that ot 
hundredths of an inch. The outside will in relation to the earth makes thou dropped trom a supersot iet 
be coated with extremely thin lavers ot sands of calculations necessary to pre ita iitit le « ¢ } 
gold, chromu iluminu ind silicon dict its path. Onlv modern electroni ness of the \ 9 
monoxide. The satellite will carry about computers can do this job in time t only that of a fifth. or sixtl 
I 1) ls ( screntific equipment, pre ar useful information t¢ trackers star pout ti thr ne 
bringing the entire weight of the and observers around the world. Con perceptior \ vot 
loaded sphere to about 21.5 pounds. sequently, an IBM 7o4 data-processing dictions. however tra 
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may be able to glimpse this artificial fected in time for inclusion in satellites Baker-Nunn telescopic cameras will 

oon without optical devices to be launched late in our program. utilize a z-axis mount which permits 

Radio tracking by means ot the Mini Visual observations, known as Opera free swing in any direction while tocus 
track system was developed by the Na tion Moonwatch, will be made for the is maintained on the expected orbital 
val Kesearch Laboratory. Minitrack sta Vanguard satellite by about 150 volun path. A continuous strip of 55-mm., , 
tions are equipped with ultrasensitive teer observer teams throughout the wide-screen motion picture film cover 
antennas to receive radio signals trom world. The data collected will be han ing a 30-degree angle along the satel 
the miniature transmitter in our satel dled by the IBM data-processing system lite’s course will be exposed, and tume ‘ 
lite. Most of the stations in the Western located at the Massachusetts Institute will be measured to an accuracy of a 
Hemisphere are located along a north of Technology. Optical tracking of the thousandth of a second. These photo 
south line extending through eastern satellite will be conducted at twelve graphic records will pinpoint the exact 
United States and western South Amer special telescope-camera stations from location of the satellite against a back 
ica as far south as Santiago, Chile which highly precise photographs will ground ot stars whose movements and 
Each radio tracking installation will — be taken. positions are known. 
patrol interlocking sectors of the sky so Each of these methods for tracking After the battery in the satellite is 


that the network will act as a “screen” the elusive satellite as it hurtles graphs and vis 


cle ple ted, phot 


] 


through which the satellite cannot pass — through the heavens will initially ual observations will be our sole 





without high pr Ibability of detection depend on reliable predictions me ins for collecting the valuable 
by one or more stations. ot the orbit from Minitrack data which can be obtained trom 
Since the Minitrack method of track sources. Both the Moonwatch continued tracking. These track 
yy Is independent ol weather condi and Opt il tracking programs vy tf chniques ilso W ll « s 
tions, visibility, and time of day, its will be administered by the Smithsonian ful when the rapidly shrinking orbit, 
fectivenes 1s issured whenever the \strophysical Observatory at Harvard marku sy the end ot the satellite's lite. 
satellite comes within range. Points also through which data will be channeled. makes precise predictions possibic 
ire located in San Diego, Calit.; Anti The Moonwatch installations will In th ent the third-stage rocket can 
) i 1 BW | ind Woo era, Aus ut r i tall ist W th it ossbDar set e tra I, these statior V alse 
tralia or omplete coverage ilong the reridian ne h olunteer vied ( tX OLLOW 1 ( 
oOpse ers W sit at predet ned dis 
'% ACH station has a series of eight tances along a north-south line through *y On s the satellite starts to « { 
4 ground intennas. This a iMenna al the mast and ise SI ill, wide ingle tele > the earth, the Vang rad (U4 put 
rangement ena les observers to intercept scopes to patrol overlapping sectrons oO ing Center i Wasl nvton, I). ¢ 7 
signals from a satellite and collect data the skv in which the satellite may ap beg 1 its predictions and 1 ations ¢ 
hich the Vanguard Computing Center pea \ moonwatcher will record tl the « t 
needs tor iiculating the satellite's | ith instant the moonlet first enters his ield Wit twenty mini s atter they 
eed, and altitude. S eral sets « lata ol ew lisappears behu 1 the ross| ’ i ect led, Munitra isurem ts 
ire ¢ ithered each time a satellite } isses reappears, and le ives his ne 1 of vision \ « I worted to the ontrol cel 
1 Minitrack station, and are relayed He will then trace the path of th ter at tl Naval Resear Lal 
within twenty minutes to the Vanguard satellite as accurately as possible « torv. Washington, D.C. A ita will be 
Control Center tk Naval Re ircl Sta iy This intormation will then relayed ediately by teletype to the 
| ily ratory, \ ist ington, 1). ( be trans itted! to the he) it sonlan \s co yutiIng enter \s soc is TECEIVE 1. 
Information received trom the Mint trophysical Observatory. Since the art ill data will be ted into storage units o 
track svstem is fed into the computer ficial moon will travel at the rate of one the data-processing system and will be 
to produce a rough prediction of the degree a second (equivalent to a move edited automatically for validity and 
orbit. As other stations continue to re ment twice the diameter of the natural pertinence to « ilculations. 


2S } 
= the Vanguard Computing Cen lite’s orbit, speed, and a timetable of 


>| ter, Washington, I). ¢ + In OF expected passage over selected location 
£ , 1 
} 

C 


port data to the co puting cen moon ), thes¢ obser ers Will ce | ightning-tast caiculations W1 result 
ter, G(metables of increasing a i = pend inittually on reports trom in preliminary prediction ol the satel 







path of the orbit Pre ; der to locate the satellite as it The control center will then flash this 
When the Vanguard satellite =—s : = quickly appears, traverses the information to Minitrack stations next 
s launched t 1s ¢ ected that reliable sky ind disappears bele v the horizon in the patn « the sate t 
ong-range predict s ot the orbit wi in a very tew minutes [wo types of predictions v be pre 
be obtained betore the batteries power One of the principal functions of the pare 1 ar 1ci¢ wailable to official 
ing the radio in the satellite are ex Moonwatch teams is to obtain inde tracking stations and to the general 
hausted, After that, the visual and oy pendent position data on the satellit public Predictions of the satellite’s 
tical programs will provide our onl which will be of value in alerting the positions at one-minute time intervals 
methods for tracking the then-silent photographic stations. will be issued every few hours to assist 
satellite, unless solar batteries are ver \t these photographic stations, special radio tracking; (2) Special predictions 
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servers, Will De pre ica te 1d Sudal 





and opti il tracking 





- In addition, special technical informa 
, , : 
tion abe Lt tne itellite s orbit W1 C 
furnished to scientihe groups on request 




















° \s tne \ ing ird satellite continues 
to circle the earth, the computer w 
compar the t il Minitrack obser i 
tions W th the expe ted orpit, The se 
S 1! to more precis 
r I itellite s ehavior 
ore relia le predict on i 
» il ilations W1 be 
the IBM. installaty i 
( t ita oO I | \ 
I toy! ipl c Stations a ei 
The Vanguard satellite will follow an elliptical orbit, sending signals to 
re th progra ” . Minitrack stations which will be relayed to computers in Washingtor 
+ ak ear os cance ect 2 = | 
bev » I ic { 4 toy tine ( ai i | ¢ | ‘ 
the or \ adically 1} oy ( ( 
compute allow these nev y , 
ot " lithere ' set P oO +} 
ith tica itions order t phenome 
eep Ul rye i pace Vitt I ( t < I t i I} 
tv] < ‘ t? ‘ 
ideendan radio-reporting life of the computer speed wk an ortn over lat ! t 1 hold 
f satellite has ended, computers will complex ot wires at /( miles a readiness I tn \l 
F Start to proce the mountain ¢ 1 ( secon I I 4y ect ( « c t " the 
mation collected about the orbit. Other times during the same interva This vst calle I ory L ce 
calculations also will give us a clearet speed is harnessed vy the try ot tiny, doug! , re 
picture of the density and condition « within the computer to perté basic ores y , t 
the upper atmosphere, exact shape arithmetical and logical operations 1 ‘ word ‘ tic 
ol the eartt tne ariation of gravita terms of which co piexX mathe itica stored 
tional held values, and the 1onospheric procedures can be handled under the 





effect on the propagati 











Later, scientists will study these results Additions or subtractions can be done ‘ pplement the ted « 

more exhaustively for a detailed insight at the rate ¢ 11, 1 sece | na put of the ce puter. If IBM t! 

into the nature of the earth and its” multiplications and divisions « ligt rav tube recorde res tt 

atmosphere numbers at 4 second, Since the the computer tl or oT 

Extensive preparations are now being Sateiite ce pietes ts tri ire na the vineerimy sy ( ( re rw 
made to ready the computer for its tu irth in ONLY GO tes, this spec 1 4s nul ers hese I t ‘ 
ture assignment. Both the mathe it necessary to issuc lictlons t e t hode-ray tube ' 
| ] 

ol the orpit ul task Of adapting a De ¢ LIS¢ ives « i \ t 

] ' ' } 

irve Mi eT « eq ittons 0 iC ‘ 

procedures ¢ VY complicated The \° Si i ¢ ead « ned pa ce SHOW ( t 

provi ( w an ellipt ul or per ta s it ita WwW % 7 inent \ “ 

Dit, constantly hanging inder the « punched t cards aut t Lily \ ins <« i t 

ect of vari fiuences, 1s extremely ormat thus rece ed I “ ed er catl I ( 

compiex and I quires the most advanced rapidly into the data-process gy systems unit \nother ( tt 

, } by ] 
mathematica echniques Translatu iy ould be to super se th 
the mechanics of the orbit to computer Wi sy . , P f orbit on a ma By 
‘Within tweni NUICs te [he t 
procedures ts also dificult, since a hig! vp times of pas he 
¢ COVraGCEa 7) Me “re m 

egree of flexibility 1s mecessar enc I I iterested at t ‘ 

dl gre Is necessary, H : ments will be eported t the on eip interested a i 

yrovral row h + a : 7. ee a 
: programs are now being designed which pn ype n Washington, D. ( essionals, to sj] U. S. a 

, 
the computer can be instructed to s¢ moon 
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Service for Science 


The Ballistic Research Laboratories at Aberdeen Proving Ground 
are sponsoring a program in conjunction with local high schools 


to interest students in furthering ther education in the scrences 


Lieut. Col. Edward W. Clautice 





ery opportunity 


Ir KNOW dy 
ot science, 


Re Sec a4re h 





two 


cent 

nrolled 

gure was 5 

\\ higt 

demand was ink hool buildings in t untry did not 

the supply was actual] n l chemists laboratories. Che 
oportion to the nu 
luates. The increase 

vy easy to understand. 

n technol 


icceleration 


They 
rentist 
CTOSS he tween a 


maded 


_ econd factor 


O UlCUCTStatll 


idable probl m oO Dr 
ind Mr. Bechtol, but they then ; 


Crovernment 


> 1] 
Basically, 
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Demonstrations 


benetit, shov 


sion 


school The 


cated by th 


di 
ol the studer 
to spe nd at 
Because 
received, 


mea 


James Motsinger, recent winner in the Harford County (Md 
ative at the Ballistic Research Laboratories, tests 


Science Fair, watches as James Hulmes, left 


Philco represent 
a missile transponder while T. R. Bechtol, right 


optic il phy sicist, looks on 





physics teacher inted 


\ total of torty t 
request 


ett the 


\' MOST wit 


CLASS 


presentation 


he 


| ur 


annu 
gives the stuc 
his own ingenu I em tr ing 


LSE 


some has been 


screntin fact, lair 
held twice and already has gained much 


interest. The sponsor of the fair is the 


Education with one 


Phe 


per ite by 


County Board of 


school acting as host. Ballistic Re 


search Laboratories co sup 


plying personnel for the advance plan 


ning and later for judging. 


\n extra treat was arranged this year 


for the winners of the fair. The four 


students whe se exhibits were chose n as 
the best in each held were a full 
Lab 

| 


lowed to yo to a place ol their 


given 


day at the ratories. They were al 


own 
choosing and t scientist at 


work 


most 


shee 


vives the student and the scientists a 


in the hel they were 


intere sted 


fourth item mentioned above 


chance to get together to discuss voca 


tions at a time wher this subject 1s 


being covered 1n the school curriculum. 


In previous years the held of science 


was covered by one representative Last 


vear there was an engineer, a physicist, 


and a chemist on separate days. It is 


during these meetings that many ol 


the queer notions the student has of the 


scientist can be dispelled. 
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the student is concerned, 
1S the Visit 


the 


math 


pomt of the 


Laborato yun 


ind senior stu 


full day. 


accepted, 


its were 


n three 
consecutive days 


he tour started when the students 


arrived heir school buse at nine 


thirty They were 
and divide 


student with his 
group by 
jacket. Th 


with e: 


tu i] ch irve 
na the room 


xperimenta 


| 


Ss, and a 
rue demon 
ettect. 


They were also shown the wind tun 


nels, high-speed computers, a long 


range telescope, and other items. At 
each demonstration, there was someone 


explain the 
They 


thirty in the afternoon af 


present to what item was 


ind how it worked left at two 


ll 
ter a very full 


lay. 


Plans are now well under way to 


continue the program into the next 


school vear. There have been meetings 


to determine any improvements that 


an We made, and a Ttew changes are 


planned. 
Chis year, Hartord 


ny 1 yunlor corepye 





modern 

by 

res€arcn i 

yrovide more bdst knowled ge 
of this 


followed oy use 


knowledge by design engineers 
to produce new items use ful to 


The 


the d se of the country 


man requirements 
for 


} wad * 
add grea neca 





held in one ot the high-school 


ings during the late afternoon 


ning will be 


participate program 
talks, 

] ] 

level 

dents, 

the same 

being 


\ presentavion 1s 


< 
tor a_ schoe assembly covering s¢ 


item of de interest on a nontechnica 
considered 1s 


Ye ir mm 


level. Specifically being 
International 


BRI 


the Geophysical 


which 


Smith, 
This, ( 


Troup 


vidual 


preparatior 


peste sceraharena 
L the science 


r 


on the su 


1 
iWdequately. 


1 me nthly seminar speci 


to meet the needs ot the teacher, 


presented by the 


the 


covered would be 


someone trom 
a 
BRL who ts especially competent in 


held. The subjects 


] 1. 


determined at a meeting held with the 
teachers 
Except tor these changes, the Science 
Service Program will follow the pattern 
Wi 


an increase in each phase ot 


of the last school year. anticipate 


the work, 


but the cooperative spirit of everyone 


involved in the program is such that 


we eel 


O* 


sure that it can he handled. 


isk what we expect t 


| might 
I 


om this. On a short-term basis, it 
helped to a very 


| 


} 
cordial 


has vreat extent 1n 


maintaining community reia 


tionships. This is enterprise be 


1 CIVIK 


} 


ing undertaken voluntarily both by the 


BRL as an 


individuals thereof who participate in 


organization ind by the 


1 


| ] 
it. On a long-term basis, we only hope 


that the eflort we have invested wi 


result in more people entering a field 


, , 
where they are qualified and where the 


need is great. 
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An outline of the aircraft weapons — both 
operational and developmental —of the U.S. 
Air Force, Navy, and Army designed by engi- 
necrs and scientists of the armed forces, 
educational institutions, and industrial organi- 
zations and produced by American industr) 


for the national defense of the United States. 


Copyright 1958 by 
ORDNANCE 
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Washington 6, D. C. 
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Above is Air Force Falcon air-to-air missile—super- 
sonic, solid-propellant-powered, with radar or heat-seek- 
ing guidance. It ts operational in continental air defense 
interceptors. Produced by Hughes Aircraft Company. 


The Navy's Petrel air-to-underwater missile, right, is pow- 
ered by turbojets with radar homing. It is now in fleet 
use by patrol aircraft, but production of this weapon at 
Fairchild Guided Missile Division has been phased out 
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The Air Force Rascal air-to-surface missile for 
launching from B-47 jet bombers beyond enemy de- 
fenses is shown at the left. Rocket-propelled, it will 
be operational this year. Producer, Bell Aircraft. 


The Navy Bullpup below is an air-to-surface missile 
for launching from carrier and Marine shore-based air- 
craft against strong points. Small and very accurate, 
it is under evaluation. Producer, Martin Company. 





Two operational Navy air-to-air missiles: above, Spar- 
row I, a beam rider, produced by Sperry, is similar 
to Sparrow III, developed by Raytheon; left, Side- 
winder, with infrared homing device, is produced 
by General Electric Company and Philco Corporation. 


























The 1,000-pound M-34 cluster bomb, above, has a 
nose and tail conversion kit to enable external carr 
ejection from Century Series fighter aircraft. The s 
bomb is designed for conventional internal la 





Napalm incendiary bombs, shown being assemble 
Air Force base, weigh 800 pounds loaded. A vast in 
ment over standard drums used in Korea and W 
they are fitted with an arming device and a conta 
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of the UNITED STATES ARMED FORCES 
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The aircraft of the United States Air Force and Navy 

are armed with the latest missiles, bombs, rockets, guns, 

and underwater weapons for attack and defense, and 
vin Army helicopters are being equipped with rockets 
and machine guns. Many of these weapons are directed 

by complex and accurate electronic fire-control devices 

Most of these photos are from the respective services 


. has a special This experimental bomb shape and tail-fin assembly mounted 


al carriage and on an Aero 33A bomb truck were developed by the Navy's 
Bureau of Aéronautics. The truck, designed for rapid re- 
arming on carrier flight decks, has dual hydraulic pumps 


The standard 


nal launching. 





Interesting comparison of W.W. Il and new low-drag bomb 
vast improve- shape (bottom) developed under direction of the Navy's Bu- 
and W.W. II, reau of Ordnance. Both are 1,000-pound practice bombs that 
| contact fuze. are filled with sand or water to duplicate combat weights 


sembled at an 









ROCKETS AND LAUNCHERS 


~@ 
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4 


te 
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Above is the rocket armament available to a Navy carrier attack bomber, Douglas AD type. Left to right 
rocket: single Zuni: combination launcher with six 2-inch and three 2.75-inch rockets; 7-unit launcher 
19-unit launcher for 2-inch rockets: same for 2.75-in rockets: 4-unit Zuni launcher. The latter four cylin 
with their caps below the wing, serve as shipp ntainers. Quantity and type of rockets loa 


depend on distance to objective and nature } get 7 inder the fuselage represents fuel tank or 


Navy-developed Zuni 5-inch folding-fin unguided rocket shown above has much greater velocity and 
the W.W. II high-velocity aircraft rocket (HVAR) it will replace. Produced by Hunter Douglas Di 
is 2.75-inch folding-fin unguided rocket used by Air Force and Navy against air and ground target 


out when rocket clears the aircraft to give greater stability and accuracy. Produced by over seve 


N POCALT MOTOR mA MOD 
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Close-up of 19-unit expendable rocket launcher for Three launchers for the Zuni 5-inch folding 
2.75-inch rockets mounted on wing of an F-100 ihove mounted on the wing of a fighter hor 
North American Super Sabre. The end fairings shape simplifies storage compared with the 
have been removed. Six launchers can be mounted it the left. Rockets can be fired singls 


ROCKETS AND LAUNCHERS MACHINE GUNS 


ivailable to a Navy carrier attack bomber, Douglas AD type 


n launcher with six 2-inch and three 2.75-inch < 
, 


2.75-inch rockets; 4-unit Zuni launcher. The latter four cylindrical launchers, . 
serve as shipping and storage containers. Quantity and tvpe of rockets loaded for combat 
ind nature of the target. Shape under the fuselage represents fuel tank or external bomb 


Left to right: single 2.75-inch 
rockets; 7-unit launcher for 2.75 rocket; 





kets: same for 


Comparative view of Gatling-type 20-mm. 


bottom) and 30- This 
mm. (top) Vulcan machine guns for Air Force fighters. With F-94 
six barrels and externally activated mechanism, they are re- It ha: 
liable at all altitudes and to minus 67 degrees Fahrenheit ing 


r > = 
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veloped Zuni 5-inch folding-fin unguided rocket shown above has much greater velocity and accuracy than 
W.W. IL high-velocity aircraft rocket (HVAR) it will replace. Produced by Hunter Douglas Division. Below 
inch folding-fin unguided rocket used by Air Force and Navy against air and ground targets. Fins spring 


out when rocket clears the aircraft to give greater stability and accuracy. Produced by over seven contractors. 
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Above is the heavy machine gun tail turret defense system of The . 
the B-52 bomber with radar-controlled gunsight that automati- bomb 
cally tracks enemy attackers and indicates when to open fire and ¢ 
Fire control by Arma Division, American Bosch Arma Corp Devel 


le rocket launcher for Three launchers for the Zuni 5-inch folding-fin rocket are shown 


on wing of an F-100 above mounted on the wing of a fighter-bomber 


This rectangular 
Sabre Ihe end fairings 


shape simplifies storage compared with the cylindrical type shown 
launchers can be mounted at the left. Rockets can be fired singly or in salvo by the pilot. 





FIRE CONTROL 


Below is a typical compact mounting of a Navy fighter 


armament control system—an Aero 13 in a Douglas 
F4D. Assembly slides out on track, heavy band swings 
down for easy and rapid access to plug-in components 
Produced by W estinghouse I lectric ( orporation 





Shown above are the components of an electronic control 





system for an F-94 interceptor which locates target at long 
range, directs pilot to intercept point, and automatically 
fires the weapons at the correct instant. Produced by 
Hughes Aircraft, it has as many parts as 200 television sets 





This Vulcan 20-mm. machine gun being checked out in an 
F-94 at Eglin AFB is the world’s fastest-firing machine gun. 
It has less whip and cooler operation due to its six barrels fir- 
ing in rotation. Developed by the Army and produced by G.E. 


UNDERWATER WEAPONS 
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The 20-mm. tail-turret defense system of B-47E Stratojet 
bomber has all-weather automatic-radar-controlled gunsight 
and computer system for knocking down enemy interceptors. 
Developed and produced by (General Electric Company 


I'vpical Navy aircraft torpedo being loaded into a P2V pa- 
trol bomber. Kugged construction of mechanism is required 
to ensure accurate running after launching. Pad on torpedo s 
ifter end protects the all-important propeller during handling 





At left is a close-up of typical armament 
for Army “Sky Cav” helicopter for offen- 
sive scouting and use as a weapon of op- 
portunity. There are many arrangements. 
This one shows eight 80-mm. Oecerlikon 
aérial rockets, two cal. .50 and two cal. 30 
machine guns. In addition, a cal. 30 ma- 
chine gun is mounted in each of the doors. 





\érial mines for high-speed laying from 





either patrol bombers or attack aircraft. Shown This air-dropped antisubmarine weapon is carried and 
~ here is test of delaved-opening parachutes launched in same manner as a bomb—a vast improve- 
that partly reduce the shock of water entry ment over World War II airborne depth charges 
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The Shootingest Army 


The commander of the U.S. Seventh Army, by stressing a new approach 


to target practice, is endeavoring to make every man and officer at 


least a sharpshooter with the primary weapon he 


i \ 
Ol 1 has eve 
- ( | vual ful ile 
t 35 I e Iron Ci i 
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is to le ¢ ] Weste n Europ 
| the { ted States a 
forces in Europe cons sted « ne inta 
trv division and a border patrol brigade 
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the event « ittack was a quick 1 
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ction there 


consists of the 2 1 and 
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visions, th 
and the Sth and 


as well 


is the 2rd, 1 
] 

Armored Cavalry regu 

cellaneous sma I rol 


1S numerous enouyg 


enough to fight tor evel 


(sermany and to sieze 


required to do s 


th Int: 


intry Di 
ith, and 
Wnts ind 1 
ps. This rorce 
ind powerful 


We st 


vy toot ol 


sol 


American 


heey quarter million 

diers in Continental Europe today 

are prepared, day or night, to carry out 

any assignment. Their tanks and other 

combat vehi les ar gassed up ind re 1 

to roll. Am tion racks in every figl 
achine are full. | ry we 
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will use in combat 


Jac Welle: 
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\ riefly this vast shoot 


1 


Lieut. Ge Bruce ( Clarke took 
ver c nand of the Seventh Army 
last s imer. Few men have ever made 
iS great an itmpression on so large a 
( ind in as short a time, save dur 
ing swiftemoving war. General Clarke 


immedi itely a 


_— 
stressed aimost 


new ap 


proach to shooting, particularly small 
fire with individual weapons. 


Army 


iuways 1n 


ins 


The Seventh shot before, but 
















it was not the best manner 


} 


tor furthering the fighting efhciency o 


] 


the whole force too many “old pros 


1 


were monopolizing the teams. General 


Clarke wants a minimum of seventy per 


cent—preferably eighty per cent sharp 


, 
shooters with individual weapons 1n his 


whole organizauion, This seems an im 


possibly high goal, but he may attain 


it. He is certainly making almost phe 


nomenal progress. He feels that only a 


; 
ery good shot has real confidence 1n 


his weapon. His means of gaining his 


goal 1s simple kee p the men shooting. 
()' R soldiers are to some extent 
trained in accurate fire before the \ 


' , ; 
irrive in Europe. They have all had their 


1 7 
basic Ssmall-a4rt 


training: some ha 
served months, or « en veal ‘ cwl re 
Llowever, they ire prepor 
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tke rd the i ! ton practice 
enditures ol | | rounds per 
in a illy t one weapon = are 

' Literally tens ¢ millions « 

hand r small-ar 

tra iS ¢ \pr 1957; specifica 
the OHga, 24 caliber 4 Mo 
re | S-round ps tor the \I 

rifle alor 





rovram, OF rather this combination 
liflerent shooting programs. Five 
personal weapons are fired—the M1 
( ind rifle, the BAR (Browning auto 
ic rifle), the Mr and M2 carbines, 
th Wiber .45 automatic pistol, and the 
\f ict e gun 
\m i oldie ha r iWways shot 
i eat deal compared with 
those of othe ountries. Rifle 
i inship | i CCT inim 
( rt « ring im 
the U.S. Army inv vears 
| loweve 1 me Seventh Army com 
mander ha reatly intensified the shoot 
hi hole torce and made certain 





men without anv satiation with 


Many of 


shoot. | urther, they have 


young 


their weapons them love to 


the time, the 
ammunition, and the ranges. 
larke de 


Quite logically, General ( 


cided that an army, which has to be 
, 

Kept busy cd Ing some thing anvhow, can 
improve its efhciency most by shooting. 


But al Clarke’s 


directive of September 24, 1956 


let's read from Gener 
“Tam not satished with our Seventh 


\rn 


gram in that not enough new shots or 


1y marksmanship competition pro 


tyros are being trained, and its effect 


on enhancing the over-all shooting abil 


itv of the Seventh Army its not ade 
quate. About fifty per cent of the M1 
and pistol competitors in the recent 


Seventh Army shoulder-to 
shoulde r matche s had over six 
years’ service. Also, many win 


ners are firing weapons with 


which they are not armed and 


W he re 


many W 


inners OCCUPY positions 
their influence on furthering the over 
i shooting excellence in the Seventh 


\r 1V 1S 
‘While 


negligible. 


ig 
I do not want to « llminate Or 
interested shooter be 
and 


think it 


so that the 


discourage 


any 


of our national international 


LUSE 
competitions, | to set 


the 


discourage 


wrong 


Stage experienced shots 


the development of new 


shots and hence inhibit my basic marks 
manship program for the Seventh Army. 


“IT want our shooting competition 


to have more influence on the Seventh 


Army’s effort to make every officer and 
man at least a sharpshooter with his 
primary individual weapon.” 

The Seventh Army commander’s 1n 
terest in getting everyone in his organi 
zation to shoot to the best of his ability 
at his bril 


is no new thing. Let’s look 


liant record as a senior commander. 


When 


company ofhcer in Hawai 


General Clarke was a junior 


in the early 
1930's he instituted a program which 


increased the average score in record 


fring of his entire company approxi 


mately twenty-five points per man. He 


did this by creating an incentive in the 


minds of every single member of the 


practice, to concentrate on 


and to shoot as high a score 


company to 
every shot, 
possible. 


General Clarke’ ciirecti ve quoted 


thove was only the first of several. Com 


manding othcers from the platoon uy 


ward were urged, not once but severa 


times, to vet their men to shoot more 


and to try out for teams. This shooting 


was in addition to the firing for recor 


which every soldier 1S 


vearly. 


ot enliste d men 


required t a 


was stressed. As al 


ready pointed out, under the old condi 


tions championships were being com 


luals and teams com 


peted tor by indivi 


posed largely ( 


would not normally fire in action th 


weapons used in competition. 


However, officers who were not al 


ready vood shots were not 


General ( larke prodded these also, not 
t 


value 


bec ius 


only because of the tntrinsk 


their personal shooting but also 


of the benefit of real marksmanship 
appreciation in their future command 
decisions on a possible battlefield and as 
a good ¢ ample to their men 


()* May 12, 1957, in an unclassified 
directive, General Clarke practi 


. , . 
ly insisted tl it, re vardle ss OL the 


in the ofhcers’ time and in Government 


ammunition, every junior officer servin 


with troops w¢ uld some how make hin 


] 


self at least a sharpshooter with his in 


dividual weapon. Two pertinent sen 


tences of this directive are quoted 
low 

“Supervised week-end firing will be 
\ report will he 


the 


thes 


used if required 


called for about January 1, 1958, of 


oficers who do not come up t 
standards.” 

Now let’s see the actual programs of 
Army. Eact 


] 
do yearly 


qualification firing as early in the spring 


shooting in the Seventh 


unit was instructed to its 


as possibl. in order to allow time for 
the teams to be formed and begin com 
petition, In 1957, as in previous years, 
there was a long series of matches at 
ascending levels culminating in the US 
AREUR (U. S. 
championships which, in addition to 
medals and trophies won, determined 
All-Army 


Championships at Fort Benning and 
National Matches at 


Army in Europe) 


the men to be sent to the 


eventually the 
Camp Perry. 
The qualification hiring is done by 
all soldiers with one of the five individ 
is basically 


ual weapons with which he 
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forgotten, 


| 


In most instances, the training 


f ofhcers and men who 





armed, All rew-served Wwe ipon il 
also fired tor record annually, but thi 
practice 1s beyond the scope of this art 
cle. 
The 


45 automatic pistol are hired 


Mi Garand ritle and the caliber 


according 
to NRA rules over the appropriate Na 
The Mi carbine 
(the M2 is always fired for qualification 
matic), the BAR, and the 


submachine run ire hired over 


tional Match Course 


as a semiaule 
M3 ar 
standard courses also. Normally, each 


man tires only one individual weap 


tor this annual qualification. 


a are then tormed at company 
level which compete with other com 
pany teams in each battalion. Individua 
battalion champions are picked for all 
hive weapons, ¢ ompany team champion 
ships also are determined. The trophies 
to be won are extremely handsome and 
ot considerable intrinsic value—the Sev 
enth Army will spend more than $1 
ooo this year on prizes. 
Even than the 


more inp rtant 


trinsic value of the prizes is the prompt 
and formal presentation of them with 
the whole unit assembled, including a 


better in the Stars 


Seventh Army Sen 


band. Publicity 1s 


and Stripes, in the 


tinel, and in the German press than it 


ever 1s tor shooting news 1n our Ameri 


can papers. 
“tyro” 


Seventh Army 


riflemen who made up Teams One and 


Ba tale 

L lowe cl ( ul | ( i 

nation itche | | 

the " 

it above Lii¢ cve ‘\ 
teams i osed ¢ rt 1 

riflemen, two alternates, : petit 

captain, al i coact I} ( 

composed ¢ our pst T\ I { ( 

ite i ( | \ I ‘5 

Matcl ‘ ‘ 

Ww ¢ pon 

\t rey ta i 

16 to 1 hiring if 

1S fhirin pistolme i t 

regimental teal tl i ‘ ‘ 1) 
isional champx S \ 
d vision Will Ss 1 tea 
championships and into the | SAREUR [he ent prog re 
championships or ittlee Camp Per 
Matches.” 1 corps matches 

Che twenty-eight riflemen and twent separate trot t rey ‘ 
pistolmen to be sent back to the Stat tches. It double 
tor turther competition are ter [ The tyre 
Shooters can win evs on the UW Dr mat two week ‘ r} | 
tinguished Marksmer val | LREUR I 
only at the USAREUR cl MM 

These elimination matcl ! 
hired tor several years. S | ei ' 
designed to allow new men t tw | VO pist tea 
some of the t Ss more easily ha i vere added to t tw ty-t ( 
ways been in effect. However u LWentyv-twe 
General Clarke introdu era eM hose 

les. \t ‘ ni il y higt I matche Det a ul 


Iwo for the 1957 


USAREUR championship matches 


Army photo 








championship matches and the begin 


ning of the USAREUR matches there ts 


t smal] irms firing 


s hool wher the 
hoth I a | 


tvro team men ind pisto 
, } 
men, receive a week OF special training 


In competitive shooting irom the very 


best instructors ay uilable. 


The USAREUR 


held between \pril 29th and May 


matches in 1957 
wer>re 
ith. As in Hawaii in the 1930's, General 
shoot 


— 
Clarke’s increased emphasis on 


ing for the less brilliant shooters paid 
off all along the line. Even the best 
shooters shot better Of the sixteen 


mate hes, the winning scores in tourteen 


were higher than in 1956. In one, the 


winning scores in 1956 and 1957 were 


the same. In one only, the 200-vard 


standing slow-tire rifle, the 1957 score 


point below the winning score 


Was one 


for 1956. There was a net improve 


ment of 25 points, 


TIYHE tyro teams in 1957 did well, fin 

ishing well up from the bottom in 
the final tabulations with both the rifle 
ind pistol. Eight of the twenty-eight 


the all 


Benning were 


rilemen who came home for 
\rmy 
] 


tvros. At least two of them won “legs” 


Marksman 


matches at Fort 


on their Distinguished 


iw ira, 
Che tyro showing with the pistol was 
not so impressive. Not nearly so many 


young se ldiers have the caliber 45 aul 


mati is their primary individual 


weapon. Besides, it just naturally takes 


longer to learn to fire tt 


well than the 
Mr rifle. However, one tyro was among 
the twenty pistolmen who earned the 
right to come home for the Benning 
matches. 

The quality of shooting improved; 
tvros actually did well in 


many very 


deed. However, the real worth of the 
tyro program 1s not that nine of these 
men emerged among the top shooters 
in the Seventh Army, but that hundreds 


and perhaps thousands of soldiers who 


last vear and the year before might have 


fred only their qualification course 
now had a taste of real competitive 
shooting. 

The Army is tmmeasurably better 
for their skill and their improved mo 


] 


raie, They can shoot, and, even more 


important, they have confidence in their 


ability to do so in battle. These new 
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The real wo i the tyro 
ro ”? nor ft f nip j 
gram 1 f ¢ 

f ,? ; ,? ; f 
CS ( ved g 
ip shoot ) Seven 
sae that 7" 
Irmy, but that hundred ind 


perhaps thousands 





who last year and the year be 
fig ))) ght ha € ca Or } 
; gual if if on cvUui c , dit 
a t laste if re mpet 
; ‘ 
e shooting. 
, 
men ot relatively low rank, and not the 


‘old pros,” will do most of the combat 


hiring if an emergency should cecur. 
In addition to the already de 


scribed, 


hiring 


which leads eventually to th 
Camp Perry Championships, there is a 
completely separate program leading to 


Matches. 


These are perhaps the most interesting 


the Le Clerc International 


in the world from a purely military 
standpoint. The Le Clerc Trophy has 
for each year since IQ5I by 


NATO na 


been fired 
one team from each of the 
tions, 


nine of whom fire the rifle, 


ch team consists of nineteen men, 


eight (tour 


pairs) the automatic rifle, and two the 


pistol. All nineteen contestants must 
come trom the same battalion. In theory, 
down 
There 

| 


rank and 


il least, this requirement cuts 


the advantage of the big nations. 


ire also restrictions as to 


ret a 


1 
Lic rs on all 


ength of service. The idea is t 


fair proportion of young sol 


teams. 
The U.S. team is always far from the 
best we could choose if the regulations 


did not require all men to be trom the 
same battalion and at least eight of the 
nineteen men corporals or below. Fur 
ther, we must fire in ways not normally 
practiced and against untamiliar targets. 
But it is very worth-while shooting and 
a good test of our weapons and our 
idaptability. Needless to say, we scru 


pulously obey the rules 


: ie 


Is more 


good fellowship of the matches 


important than winning. 


Both Britain and France as well as the 

United States have won in the past. We 

have never been worse than second. 
The 


regular serv ice weapons used by 


ired with the 


competition IS 
each 


nation. This procedure tests the national 


arms as well as the marksmanship ol 


each team. Other nations besides ours, 
howe er. Use oth the | > Ma rit 


and the BAR. The reason tor this ay 
parent lye wl al rule that ni era 


NATO 


with these as 


part supplied 
! 
their revular-issue Weap 


ons. The actual courses fired were cd 


signed to simulate battle conditions. In 


other words, all that can be done has 
been done to make this into a truly 


, 
nilitary shooting 


an ey 
personal SKIUIS discounted as 


contest with unusua 
much as 
possible. 

The Se 


took this ompe 


Army 


seriously in 1957. Almost 


enth 
tition really 


every battalion formed a Le Clerc team 


after he th intensive practice ind com 
petition within its own ranks. Both the 
courses and rules are quite different 
from other target matches. Riflemen 


cannot use our type of sling; European 


type halt-bull targets are used. 


Men of only 


sometimes do very we 


mediocre LOUIITY in 
record hiring 
indeed in Le Clerc competition. How 
various U, S. Le Clere teams 


had plenty of time and opportunity tor 


ever, the 


extensive practice 


. 


competed with each other at regi 


battalion teams were set, they 


battalion team 


le up of 


“a , 
mental level Che best 


(not the best composite team mac 


men trom different battalions) then re p 


resented tl regiment in di isional com 
petition: tlarly, cory itches were 
hired. 

Finally, a match between two bat 


talion teams from the V Corps, two 
from the VII Corps, and one trom the 
Berlin Command was held on July 26, 


t Gratenwahr, Germany, to s¢ 


1957. 


] 


lect a team to represent the 


single 
United States in the International Com 
petition, 

The 26th Armored Intantry Battalion 
of the ard Armored Division won with 


a score Of 2,131 points out of a total 


possible of 2,472. This was good shoot 


ing, but 20 points below last year’s 
1N¢ vho Later WACK secone 0) 

winner wi lat | | nd t 

France in the international competition. 


On August 0, Stetten-Heu 
berg, in the 


8th French 


1957, at 


former French zone, the 


Chasseurs won the Inter 


national ¢ hampionship with a score of 


2,072. The U. S. was second with a 


)5 181 points below that 
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which the sa teal hot two week 





betore to gau the right to represent the \ 
Seventh Army. The Netherland 7 
ain, Belgium Canada, Crerma 
Denmark finished in that order ny time w ; i i 
, na ; , , / ! i 
b ipa poor showing of the America Pp : 
teams was due in part to ill luck, but tie ao a ' , 
there were no ilibis We took 1 20-pol if 
lead at the end of the rifle and pisto nny ’ 
matches, but lost it all in the automat () 
rifle match. We did the same thing last weapon. Ther 
vear. The French, although firing matches, perhaps the oot hange 
American BAR’s, were better automat throughout the spr ind er | 
riflemen than the Americans. They beat sumulated an aware ‘ rk ' | |‘ IWEVER, a 
us with our own weapons. ship Clark ‘ 
The margin of the French victory I this does ne t hast g 
was caused by a heartbreaking “zero Seventh Army’s shooting pre ooung tl veap 
which one of our BAR teams scored in ems with live am mite ire held oldiers ar 
one practice. The weapon fired pertectly, trequently. Othcers and iv de 1 as long t 
but not a single bullet hit the target.  Wweek-end firing on official ranges witl t the 
Apparently, the sights suddenly cam« government It1Ol rma t possible, w 
out of adjustment. However, even 1t ind challenge matches ar ouraged ture without \\ 
this BAR team in their “zero” practice Within three years t ted St i pab 
had scored a possible 120 points, We \rmy in Europe wi pped witt enuy a 


would still have lost by 3 points 
Chroughout the entire Seventh Army 


there is a ist pre 


oO ny i ré eacl ittaln 
‘ pet iva t other similar te a | 
OSTA I t egraphi watches under 
NRA rules. The company tea to re] 
resent the att on has, « ce se, been 
h SC 1 she ler-t he ler ce a 
titi here cr ictually ninety-three 
tea l int wattalve ce peti ) 





, 
number ( ri whe take part 1s even 
7 \ , ' , 
arger than indicated since in some Dat 
talions two or three company teams are 
evenly matches ind continue to fire 


shoulder to-shoulder matches to repre 


sent th hatta 


tb 1] spring program, culminating 1n 
a team being sent to Fort Benning, ts 
hred ibove attalion level with only 


the Mr rifle and the caliber .45 aut 


nd individual 


mathe pistol, eam 
championships are open to all ranks. 
The Seventh Army shoulder-to-shouldet 
September matches are fired with all 


] 


lual weapons and by enlisted 


five individ 
men only. 


The re are two flights, open and tyro, 


ind each ma it furnishes its quota 


of the best men available with each 
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A.O.A. Medalists 


Association Awards for Service in the Advancement of U.S. Armament 


Hon. Donald A. Quarles 


7 Witttams Gortp MEDAL Is 


iwarded 1 Donald A. Quarles, 


Deputy Secretary of Defense. for con 
| 


tinued and outstanding contributions to 
clustr lyre iredness. 
\ native ot Arkansas, Secretary 
(Juarles was graduated trom Yale Uni 
ersityvy in rot ind immediately en 
ted n the \rmy where he served twe 
years in Franc ind in Germany, at 


taining the rank of captain in the Field 


Artillery. In 1920 he joined the Western 
Electric Company, becoming vice-presi 
dent of Bell Telephone Laboratories in 
1948 and vice-president of Western 
Electric and president of Sandia Corpo 


ration in 1952. 


He was appointed Assistant Secretary 


ot Detense (Research and Develop 
ment) September 1, 1953. In August 
19553 he became Secretary of the Aur 


Force and in March 1957 became Deputy 


Secretary of Detense 
I 1) 14] 1 | } 
ithe medal was presented at the 
Thirtv-ninth Annual Industrial Pre 
paredness Dinner Meeting of the Ass¢ 
ciation at the Waldort-Astoria Hotel 
New York Citv, December 4. 1os7. 
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Pune Wiwiams Gow Mepat 
was founded in 1930 to com- 
memorate the military-industrial 
leadership of Maj. Gen. C. ( 
Williams, Chief of Ordnance, 
United States Army, 1918-1930, 
who directed Army Ordnance 
development and production 
programs of the First World 
War. The medal is awarded for 
distinguished service in fie:ds 
connected with industrial pre- 
paredness. 


Tue BLanvy Go_p Mepat was 
founded in 1951 to commemo- 
rate the life of Adm. William 
H. P. Blandy, who was Chief of 
the Bureau of Ordnance, United 
States Navy, during the plan- 
ning and early production phases 
of the Second World War. The 
medal is awarded for distin- 
guished service in fields related 
to all phases of naval ordnance 
progress. 


Tue Crozier Gotp MebAL was 
founded in 1941 in honor of 
Maj. Gen. William Crozier, 
Chief of Ordnance, United 
States Army, during the period 
when modern technical progress 
had lasting effect on armament 
development. He inaugurated an 
esprit de corps among Army 
Ordnance personnel which has 
had continuing good results for 
industry-science-ordnance _ rela- 
tionships. The medal is awarded 
for distinguished service to ar- 
mament preparedness. 


THe Camepsert Gorp Menai 
was founded in 1949 to commem- 
orate the work of Lieut. Gen 
Levin H. Campbell, Jr., out- 
standing proponent of industry- 
military codperation. He was 
Chief of Ordnance of the Army 
during the crucial World War II 
period of gigantic ordnance pro- 
grams. The medal is awarded 
for Industry-Ordnance coépera- 
tion in peace and war. 


Tue Scott Gotp MepDat, 
founded in 1941, is named for 
Frank Scott of Cleveland, Ohio, 
the first chairman of the Gen- 
eral Munitions Board in 1917 
and later first chairman of that 
board's successor, the War In- 
dustries Board. The medal is 
awarded for distinguished serv- 
ice in the study and achievement 
of industrial mobilization. 











Vice Adm. George F. Hussey, Jr 


\c i indy s OSe asse 
ite l Navy Ordnance V ice \dm 
Cseor F. H y, Jr., a former Worid 
War Il Chiet of tl Bureau ot Ord 
I ( ! Nav 
\dmuiral Hussey was graduated with 
distinction trom the United States Naval 
\cademy, Class of 1916. Immediately 
thereafter he joined the U.S.S. Penn 
SYLVANIA, serving on that battleship 
throughout World War I. At war’s end 
he be van a course 1n ordnance engineer 


g in the Postgraduate School, Annap 


, 
olis, Md., and continued instruction in 
that subject at the University of Chi 


cago. In 1943 he became Assistant Chief 


ot the Bureau of Ordnance and in De 
cember of that vear he became Chief. 

Hle has served as president of the 
New York Post, American Ordnance 
\ssociation, and as president of the na 
tional organization, 1955-1956. Since 
48 | has been managing director 
ot American Standards Association. 

The medal will be presented at a 
special meeting « the New York Post 
early i ‘ 
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yw 4 
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Gen. FE. L. ( 


Lieut 


ummings 


Eee Gri bo NL. CUMMINGS, ee ti. Gout 
4 t tl ner Gold | Rear Adm 


Medal, is Chief otf Ordnance, United 


States A 


held 


military career 

] ] } 
industrial phases « 
yea;rs, Ll Wa raduated rol the 
United Stat 


West Point. Class « 


comnirssroned the Corps « Engi 
neers, Li rece ed i le Ure’ nm < 1 
engineering = tre Cornell University 


and later was graduated trom the 
the Army. In 


was detailed to the Ordnance 


gineers School ol June 


1932 he 
later re 


Department ot the Army and 


ceived the degree ot bachelor of scien 


in mechan i! engineering al M.I.T. 


In 1944 General Cummings becat 
chief of industrial operations of the 
Ordnance Tank Automotive Center, 
Detroit. Following service in the Eure 
pean theater of operations, he was ap 


pointed Deputy Chief of Ordnance ot 
States theater. 


National 
the Army 


United Forces in that 


] 


Upon graduation from the 


War College and service wit! 


General Staff, he 


was assigned as chiet 
of the Industrial Division, Office of the 
( hiet ol Ord ince, unti Nis resel 


is 4 hief, November i. 


His tenure of 


appointment 
ofhce as Chief ot 


1Q53 


was extended te 


- 


Ordnance 
from November I. 10%". 
The Crozier Medal was presented t 


General Cummings at a dinner meet 


ing « the y inkee Post ol the Assoc al 
tion held at the Sheraton-Plaza Hot 
Boston, Ma October 5" 
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and stat] assignments durin his 


~~ ~ 


t 


Rear Adm. | 


S. Withington 


Mi DAI 
iwarded tl 
WW ithington, 


Ordnance, United Stat 


Chiet of the Bureau ot 


eminent ofhcer with a istinguished 
career in ordnance and gunnery since 
his graduation fr the United States 
Naval Academy in 19 
Ilis record in Ic wy iSSIL 

nents mn portant posits with the 
fleet and in ordnance engineerii Lie 
col ipleted 1 course 1 the itt it the 


Postyraduat scl 


tours in the Bureau of Ordnance spe 
cializing in torpedoes and fire contre 

During the Second World War he 
served as gunnery officer on the U.S.S 


INpIANA Which operated in the southern 


Solomons and participated in the New 
Georgia and Central Pacific campaigns 
In 1942. 

His subsequent ordnance service 1n 


Bureau of Ordnance 
charge of the Naval 
the Naval 


cluded duty in the 
and as ofhcer in 
| ibor 


Ordnance tory. at 


Gun Factory, Washington, D, C. He 
also served in the Ofhce of the Chief of 
Naval Operations as Director of the 


Energy Divisior 
No ember Iys52 he became COn 


\mphibious Group 7 hree 


\tomn 
In 
ander ot 


ind in the tollowing vear was appointed 


hief of the 


Deputy ind Assistant ¢ 


Bureau of Ordnance. In 1954 he _ be 


came Chiet of the Bureau, his present 


issignment. 


Che 
\dmiral 


medal will be conterr 


Withington with appropriat 


I the 


ecting « 
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ury D K it Fe 
the Ordnar Sch 
senal, Mass.. a 
M.I.T. with the de 
science 1n echa 
ollowing \ 

were spent al 
nance Departm« 
March 1942 he be 
othice ( the Fig 
Command in t 
The I¢ llow ng I 
North Afric Stra 
later the Fifteentl 


‘ 






Maj 


(sen I 


Mediterranea Che 


\t 


the 


Pp 





ool @ 
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Wat 
grad 
{ { 

prin 
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New Shapes in the Sky 





rhe new Air Force F-107A single-engine jet fighter, above, built by North American Aviation, Inc., is capable of twice the 
speed of sound. The Lockheed F-104A ultrasonic Starfighter, below, is being tested with new torpedo-shaped pylon jettison- 
ible fuel tanks which hold 200 gallons each for added range and have tail fins for aérodynamic stability at high speeds. 
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Defense ighlights: Monthly Review and Outlook 











e Knowledge Is Power.— The evidence of rapid Commi t ext and a series of hlms to improve the high-school t 
gains im technical competence concentrated on mulitary ‘ ny , a project wishes to expan to other 

i t t I 

plications makes it essential to expand this country s scientfi 


etlorts in order to survive. e Atomic Power. he areas in wi VC Iwide inter 





The most urgent cry tor action comes trom Dr. Edmund 1s awakening, where this Nati eeks t | the way 
leller, one of the Nation’s most distinguished scientists, who — that call tor terrific scientific eflort, are evident in report 
said: “We have suflered a very serious defeat in a h ld rom many sources. 
where at least some ol the most important engapeme! ts are A new it ha een th nuciear-propt on proyra 
carried out—in the classroom.” for aircraitt by the assignment of Maj. G Donald | 

A warning note against overenthusiastic action came tron Keirne, U.S.A] is its over-all coor tor. S ley itor 
Dr. Henry T. Heald, noted educator and president oj U oncerned that the Communists may a ore a “fit 
Ford Foundatior There are only a limited number ot are proposing that we quickly adapt a s per! ita 
people in America who are equipped to be creative scicnusts. iton power plant to an existing reratt su NU-12 
We need to identify them and give them a chance to d tanker his would certainly 4 ’ v atomic engin 
velop ... Scientists cannot be mad overnight ith any ind good propaganda el c ul ot mecessariy 
amount of money. They must be produced by the Americat t nuclear-powered aircratt. 
school system. Meanwhile, as our third 1 ( 1 prepares tf 

These spokesmen were thinking primarily of scientists ( sioning, the Kee ot it< ic-powered |! rchat 
who would contribute to advancing our fundamental know hip is laid by the New York SI lding Company. 
edge through basic research. This is a long-range pre tl eantime, a nuclear-engined icebreaker ha ) 
wherein true discoveries are rare mut the more brains ther un ( hind the Iron Curtain 
are working on such matters in the proper scholarly atm« In another far-ranging scientific effort, experiments lea 
phere, the better chance to uncover more of the secrets « x to the production of power the thermonuclear (fuss 
the universe ocess are under w Brit t United States. at 

There is also an immediate prob em in th nereasing probably in the U.S.S.R. Eng ls Harwe Laboratory 
complexity ol all the devices lor both military and l na port i hi in leuter 1 ak 
use which require growing numbers of tect to | na circular ves 1 with a very strong 
petent people to maintain and operate. tic fie \ temperature ibout of illion degre 

As an example, the F-94 fighter-interceptor squadron 1 Was tained that produced on for less than a mict 
quired twenty-tive technicians, amony many\ others, t 
tain the armament electronics system. Now, about ¢ veal Theoretically, a temperatut f about 4 illion d 
later, the F-102 interceptor squadron needs almost twice the required to carry on a continuo ‘ -hain reaction 
total number of maintenance technicians, including s ty his tl AEC hopes to do i xperiment 
seven for the armament electronics system. tellarator, being designed by Pt eto University 

The Government's program to raise the output of tech roduced by Allis-Chalmers M acturing Company and 
nicians, engineers, and scientists is taking shape along line the Radio Corporation of America 
advocated by the President in his speech at Oklahoma City It understood that the stellarator will operate « 


The States, aided and guided by the U.S. Off of Ed ) n t é is the Britis! iborator , + the 


tion, would identify high school students with outstanding AEC ' untained close secrecy ¢ r th roiect as V 





capabilities and assist some of them through college scholar ; other approaches to controlled that are reported t 
ship grants. Means also would be established to raise th under studv. 
incentives to attract the best teachers. Scientists estimate at le: ee \ st t th , 

As the foregoing program will not be restricted to scientific into operation and ten to fifteen before seful power 


training, the National Science Foundation has other plans. ” derived from the fusion proce The possibilit 
Dr. Alan T. Waterman, director of the foundation, is sce} fabulous as there is sufficient hea hydrogen (deuteriu 


foundation scholar in the oceans to supply many times the world’s present px 


ing more funds to increase his support « 


ships for undergraduates and to expand the summer training lemand for over a million vears. 


institutes. The latter activity provides presently a refresher 


course for about 5,00 high school teachers in the sciences e The Space Program.—Non 7 projects, howe. 


Since 1956, N.S.F. has supported the preparation of a new fascinate man as much as satellites and space travel 
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While the two Red moons circle the earth, rumors are 


being circulated that the Soviets are about to launch a third 


satellite weighing one ton, It is variously supposed to dro} 
eatlets, to carry television, to be controllable In its proximity 
to the earth, and to have numerous other ipabilities 

In this country, our satellite program has been stepped 


up by bringing in the Army’s Jupiter-C as a launching vehicle 
to carry a 21-pound bullet-shaped satellite under develop 
ment in the Jet Propulsion Laboratory at the Calitornia 


Institute « 


t Technology. 

Although no satellites have been launched here to make 
preliminary explorations of outer space, plans are in_ the 
making tor space travel. Lieut. Gen. C. S. Irvine, Air Force 
Deputy Chiet of Staff tor Matériel, said that without doubt 
the Air Force could develop and launch a space vehicle of 
considerable size. He qualitied his remark in recommending 
that money should not be diverted from aircraft and missile 


programs tor more spectacular but less militarily advan 


t 


reous 


Rocket 


weapons. 


enthusiasts have recommended to the President 


that an agency be established and initially a $100,000 a year 


program be started to direct and develop means for the 


This agency would be on the same 


National 


exploration ot space. 
is the AE( 


\cronautics. 


level and the Advisory Committee tor 


Some of the proposals were: In five to ten years, land 


instrumented pac kage s on the moon and send research comets 


toward Mars and Venus for data; in ten years circle the earth 
and in fifteen years the moon with manned satellites: mn 
twenty years land on and return expeditions from the moon. 

On the committee presenting these proposals, codrdinated 


Kroflt 


Dynamics, were: 


; 


by Dr. Ehriche, Convair-Astronautics Division o 


General Milton W. Rosen, director of the 
Vanguard vehicle project; Dr. Wernher von Braun, head 
of the Army’s Jupiter missile program; Karl J. Bossart, a 
\tlas and Dr. 
Hubertus Strughold, of the Air Force School of Aviation 
Medicine. 


\s for preparing man to endure space travel, Dr. Strug 


leader in the Convair missile program; 


hold, who has studied the problem since 1949, believes our 

knowledge and de velopments are probably adequate now. 
For more than two years experiments have been in prog- 

ress with a cabin simulator ’—a sealed chamber that 


“space 
provides its occupants with oxygen, keeps carbon dioxide 
down to a safe level, and also controls humidity and tempera 
ture. 

The fundamental “uncertainties” still to be faced by space 
medicine in setting up a manned satellite experiment would 
be the effects of we ightle ssness, cosmic ray Ss, and the psycho- 
logical effects of isolation more severe than man has ever 
before experienced, 

e On the Missile Front—The National Security Council 
idvised Secretary of Defense Neil H. McElroy to put the 
Thor, into 


Air Force’s intermediate-range ballistic missile, 


production, and a day later, Jupiter, the Army’s IRBM, was 


ordered into production. Previously, neither missile seemed 


to be sufficiently proved to make a firm comparison, although 


658 


the Aur Force already had gambled on making production 


parts tol launching peal and structures of its Thor TLLISSHC 


haste 1s explained by the need to meet our 


commitment to supply Great Britain and other allies with 
IRBM’s beginning in 1ig5y, and to counter the lead th 
Communists appear to hold in intermediate-range missiles. 


Army Chiet of Staff Gen. Maxwell D. Taylor urges an 


all-out 3-year, $6-billion eflort to produce an antumussik 


missile to counter intercontinental missiles. Some Air Force 


leaders believe the tunds required could be spent more 


effectively on other projects since countermissiles could be 


“countermeasured.” Others recommend that such a sum 


would be more effectively spent on nuclear submarines 
equipped with the Navy’s Polaris IRBM, still in the develop 
ment stage. 

Che interception of any ballistic missile is a tremendous 
problem with some requirements that call for new technical 
break-throughs. To contound the antimissile engineers, scien 
tists at NACA have pointed out the possibility of giving 
IRBM’s and ICBM’s : 


1 reduce heat of 


1 final gliding capability that not only 


woul reéntry but make interception more 


dithcult. 


e Solid versus Liquid.—Solid propellants are gaining in 


creased appreciation by our missilemen. The Navy practically 


has been torced to use solid propellants due to hazards of 


toxic liquids in confined spaces on 


handling a moving plat 


form. Now, the Aur 


] 
IMISSLCS 


Force is reportedly developing Thor II 


ind other with solid-propellant propulsion, Solid 


propellants not only are safer to handle but greatly reduce 


the amount of equipment required to service them, thus 


d | 
giving greater mobility. 


e Missiles Overseas—Some of the NATO countries refuse 


missile bases located on their territory while others 


to have 


are debating the issue. However, Great Britain is reported 


to have agreed to the establishment of four IRBM units 1n 


the British Isles. They will support most ol the cost of build 


ing the four sites at a total of $84,000,000. 


Missiles are to be furnished by the United States as soon 
as the production lines can turn them out. One squadron 
will be under our Air Force, the other three to be manned 


by British personnel. 
Smothered under the concern of this country over its prog 
ress in missile and satellite development and in basic research 
is an interesting note from an overseas observer. Dr. D. J. 
National 


behind the Iron Curtain to lecture before 


Hughes, a scientist at Brookhaven Laboratory, 


visited recently 
Soviet nuclear scientists. 

He discovered that their theoretical nuclear research was 
behind this country’s in many fields such as neutron dif 
fraction and fundamental measurements of the properties of 
atomic reactor materials. He also reported that Communist 
nuclear scientists use mostly textbooks written by scientists 
He learned 


volt 


further that the widely 
Dubno 


in the United States. 


heralded 1O billion electron itom smasher at 


could not be used for research for another four or five 


months 
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For a Balanced Defense 


An Editorial 


PUTNIKS I and Il have rendered an unusual service readiness out of balance. It will be of slight cor solation wt 





in that they have awakened the American people to 1 psychological war becomes real to tind that except 

the scientiti needs of Our National Gelense at a ume slies and rockets all the other nece iry ( ponent 
when interest was lagging and detense expenditures were be arsenal have been allowed to become obsolet« 
ing reduced—and, as usual, somewhat ruthlessly. The Com It our aircratt in quantity are not kept up to the 
munist world could not have pertormed a more tumely — our tanks in quanuty are not of the latest and most power 
service to the American people. The satellites have shown — design, if our naval ordnance—on shipboard and 
that the Soviets have a 1,500-mile missile In production wate! s not adequate in design a n quantity to do U 
that is the point of real military significance. job, then the Sputniks will have accomplished exact 

The builders ot the Sputniks are Gue congratulations [or their sponsors are allege 1 by many to have had 
having thrust the earth satellites to astre physical heigt ts and they will have transfixed us into depend: y on ! § to 
for having shaken complacent Americans into a realization vin the next war and into believing that there ts an t 
that our national defense needs greater supyx rt talentwise mate weapon,” 
and moneywise. 

Already there are encouraging signs that restoration of E will have become unwittingly a with our eves wide 
some of the tragic military reductions of last year are under open the victims of a psychological wartare in which we 
way. The earth-satellite program—in so far as it relates to are daily proving ourselves to be quite . The 1 « 
strategic defense has added Impetus even ibove that sched the hour ts the prosecution otf the 1 e€ program wit! ree 
uled long ago for the International Geophysical Year. The and good judgment, but at the same t the 
Jupiter and Thor intermediate range ballistic missiles—long great not to let our defense structure get irther out ¢ 
delayed—both will be produced, and on an accelerated — balance. 
schedule. Scientists and engineers we need ay ty, not only the 


The crisp announcement by secretary ot Detense Neil H held ot astronautics but in the equally important al 


McElroy that the intercontinental ballistic missile program spectacular fields of aircraft and their armament. shi 
will be reassessed and pursued on an accelerated basis submarines and their armament, airl 1 ground fe 
brought hope to a sagging saga. So also did his promise t ind their armament. It is obvious that the Communist we 
prosecute development of the antimissile missile without is it watches it Sputt iks 1s also watcl vy its convent 
lelay | | | he f sail , | 1] 

delay and to speed up the alert time tor our retaliatory air armament with equal Zeal and Keeping it 1n strict 


craft forces. We must not do less. 


A LL this will cost fabulous sums. The intermediate-range nev «hind the news—they arise also from the studies pre 
4 


ae - : ; : ; 
mussile 1s estimated to cost $2, each, although only sented by military, industrial, and educational leaders at tl 

11 } 1 1} } 1 
quantity production will reveal the lower figure that such annual armament-preparedness se! rs of the \r rica 
production brings ibout. One expert is quoted as saving that Ordnance Association held jointly with the Cort Aer 


if “astronomical” output is reached, the cost could be brought nautical Laboratory. December 4 =>. in New York City 
down to $400,000. Participating in the discussions wet or officers of th 
1! 


Thus the cost in money again calls tor a reassessment of Army, Navy, Marine Corps, and Air For ind ie } 


} |} lefet lol] , } 1 t and tl ] : ’ 2 Indiuctrial rch lahns . } . ! . 
1OW the detense dollar 1s to be spent and the relative im Ou! nadustrial researcn wWweratories a ito! nst 
| - of all the weapons that ar r di tenien BDO eens tected os ee ee oe ’ 
portance of all the weapons that are essential parts ( the vrons, papers presente it the et \\ we pubil 


American arsenal. in full in the next issue of Orpnan 


The editors of Orpnance take second place to none in Their analyses were directed to our arn ent capabilit 
advocating missiles and antimissile missiles and rockets in for limited war—the area of warfare in which the C 


every reasonable degree. These new weapons have advanced munists have engaged with preéminent success si! World 


the battle front by thousands of miles. They are the new War II. 


form of long-range gunnery, and they must be available in But here again enters the question of balance—whether to 
quality and quantity to accomplish the military objective meet r defense needs now or suffer the colossal effects 
of our Army, Navy. and Air Force. nossible defeat. Until the atmospher 1s well as the strat 
But tl { .a] — i | | | 
yut there 1s 1use for real concern that the Nvysteria caused sphere ears, there 1s no other aiternat! \ 


a : ; 
by the Sputniks is forcing our entire program of armament the hour is our balance of power—firepower. that 
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bilities in conducting limited war. He als Ma cto 0 O t ‘ ( il Gro 

emphasized the | for broader support secutive a tant to the ctor, Corne Get t 

of basic research throughout the country \eronautica I {J mast { 

as a “long-term measure of great impor irecto ) 

tance to the elens¢ the tree ! ‘J ’ t ¢ 
Che afternoo 1 speakers i ) 

utstanding cro n of leaders t S Cciat y 

scientific and industrial fields of resear« t } 








senior vice-president, Lockheed Arurcratt Deputy | ay hey ) a 
Corporation, pt nted the many es of rve ( ' ; 
manned aircraft in limited wartare al lirect L.O ) Ciat ‘ , 
made particul r te that t missile ¢ O.A ° % 
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is militarily more satisfactory than exces 
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In addition to t 
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the dais at lunche ver Col. Henry N Rio Grande Post members watch roll-by of modern missiles at White Sands 
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General Cummings Ils Awarded Crozier 


Medal At Meeting Of The Yankee Post 


\war m » 
Gold M« i ( ~ 
Cu rh ( 

\ ' 

L git i \ l 
col ¢ 
Sher " , 5 x 
in i ) 
rut XK 


record assemb! 


Two Hundred Golfers Enjoy 
Annual Tournament Held By 
Washington Post Of A.O.A 





Gen. Benjamin W. Chidlaw is shown at the rostrum reading the citation that 
accompanied the presentation of the Association's Crozier Gold Medal to Lieut 
Gen. Emerson L. Cummings, Chief of Army Ordnance, seated at left. The 
presentation was made at a meeting of the Yankee Post held in Boston, Mass 
Col. John S. Pfeil, chief of the Boston Ordnance District, presented the award. 





At the : 

art ‘ S 

were 

~ . » {) 

20-1 t am 

Ge eT il ble ( ‘ \l j 4 ; ; 1A 

and M60 , = 

Armory, a () ' ‘ 

mounted on e] | 
Howard | ichards resick : , 

the Yankee Post. as presiding officer wel sails : 

time, many lad nd nduct 

business meeting. He noted the impres ns , 


sive representati 
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Electronics And Fire Control Groups 
Hold Joint Meeting At White Sands 


Among those attending the White Sands meeting were, front row, left to right: P. J. 
Franklin; Brig. Gen. Burton O. Lewis, A.O.A. Staff; Dr. S. W. Herwald; Dr. James B. 
McRae: Maj. Gen. W. E. Laidlaw, commanding general, White Sands Proving Ground, 
Dr. George L. Haller; Donald W. Patterson, Director of Guided Missiles, Department 


of Defense; Henry Handler, and Dr. W. Jorgensen, both of Office, Chief of Ordnance. 
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Cincinnati Post Discusses Missiles. 


National Policy, At Annual Meeting 


\f 
\ ’ 





Harvey C. Knowles, A.O.A. vice-president, left, chats with Reuben B. Robertson, Jr. 
recipient of the C. L. Harrison Award, as R. S$. Gruver, Post president, right, looks on 
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Surface Preservation Committee Meets 
At Naval Research Laboratory, D.C. 
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New York Post Of A.O.A. 
Visits Military \cademy, 


Sees Army-Nebraska Game 


uc ne 
son, Navy 
ton, D. ¢ \ 
Winkle-M 
N. J. 

Also, | 
senal, Waterto 


rt 


Puget Sound Post Visits 
Mr. Rainier Ordnance Depot 
And Fort Lewis, Wash 





Texas Post Installs New Officers, 
Hears Dr. Gaume At Annual Meeting 


The I exas Post 


Brewer 
the Association 
Post affair 

Lieut. ( 
manding offi 
trict, was 
quently 
expressed appt 


the members 11 
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Cumberland Valley Chapter Opens 
Season With Plant Visit, Dinner 





A.O.A Ammunition And Advisory Groups 
Hold Annual Meeting At Atlantic City 
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If you have important defense responsibilities in the fields of electronics, airframes and wind tunnels... or if 
you have problems of a special nature requiring research, engineering and development . . . Hoffman's long 
experience and recognized skills can assist you in planning and producing for present and future military needs. 


U.S. HOFFMAN IS A PRIME PRODUCER OF ARTILLERY SHELL AND PROJECTILE FOR THE ARMED FORCES 
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Two Luncheon Meetings Start 
Washin gton Post Program 


The Washington Post opened its 1957-1958 meeting program 
at a luncheon at the Army-Navy Country lu Thursday 
October 17th. The theme for this year will be “Industry’s De 

se Responsibility.” 

is expected that the speakers will point out how industry 
national de 
ihe pest complete tense and security by helping to obtain » most effective use ol 
ofhighcurrent twin ch defer 
power triodes devel- ans 
ly for > rig n \. Davis, assistant for production programming 

ted sae supply <i é ' - . 
usage. Current and ir Force Headquarters rst round in this new series 
eneres'ana 60 Che general introduced some interesting but startling informa 
watts respectively. In- tion in describing the problem faced by tl | 
cluded ere rugged types a 
in both low anc medi ! 
mu construction. 


ium al ich must exist and at 
snail te tue = 
levelopments but with | 

Davis explained why 

addition to cutting 
tion of payments was only a temporary emergency measu! 
1 that money would | nt only on programs that showe 

ettectiveness and that nm 


eee ee 


in which he thought 11 





dustry could reduce pense, sucl overhea 
tT nd th ‘tter use of engineer! 

, uests at the speakers’ table, wl were introduced by the pre 

VOLTAGE REGULATOR AND sae fi ) : , ; 
REFERENCE TUBES — Gas iding officer, Post President ars, were: Lieut. Ger 
filled tubes designed to Cummings Chief af Arm rdnanc om Rk lornes 
BI ific voltages for reg- eebennee| , Cmet \r ny ance , H n R I H rr 
woting smal gewents \ssistant Secretary of the Air Force for Research and Develoy 

used to make avail- ; 
oe gh me og ablestablereference volt- ment; Hon 
warm-up, cold cath- switching tubes in line %8°* for high current the Army for Logistics; Maj. Gen. F ansen, Chief of Arn 
servicerat- tyne radar modulators, *UPPplies. Sizes from sub- : a . dey : ‘ ; igi: 
ings rugged tubes permit ac- ™iniatures to bantams, rdnance Field Service; Rear lm 3 Stallings, U.S.N 
struction. curate control of high including many reliable, ; iain 


n tewar P t wi T } 
Ip] and vart aget ost vice-pres 


oO 


Courtney Johnson epu \ssistant Secretary 


energy pulses, Sizes "Ussedized types. 
from miniatures to the M. Riveire, nation: uincil representativs 


a fascinating 


for his outstanding rvice as ‘ashington Post president 

luring 1956-1957 
EXPANDS TO MEET INCREASED r. Powell illustrated witl irtoon graph how man ha 
SPECIAL PURPOSE TUBE DEMANDS ct aie a en i 
» pertection of th stean ngin man’s progress 


a broad rate until many nev ments broke 


ini 


In this period, progress itsel! a product produced ot 


purpose by the applied techniques of research and development 


Mr. Powell pointed out that suddenly man’s speed jumped from 
100,000 Square-Foot Addition 470 mules an hour late in \W orld War I] to over 1.600 mile Ss ar 
Doubles Existing Facilities hour in today’s jet aircraft; that the atom bomb. followed bv the 


H-bomb, increased 


+ 


explosive for trom tons to megatons and 
that advances in medicine commenced to multiply. He pointed 
] 


out that this tremendous upsurge of progress was due to planned 


tube see 
atts technology operating in a democratic climate under 
prise svstem 

CHATHAM ELECTRONICS hg 
Division of TUNG-SOL ELECTRIC INC. the requirements for mobili 


General Office and Plant: Livingston, New Jersey thinking that must be carried on so that this Nation can be 
nod 4 lefend itcelf +} a? anced Rae ee 
SALES OFFICES: CHICAGO, DALLAS, LIVINGSTON, LOS ANGELES ared to defend itself, whet with a long wa 


short war. (Continued on p 
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Get this new Precision Instrument 
Ball Bearing Catalog today! 





TABLE OF CONTENTS 


theres 


Miniature Series Bearings 

Inch and Metric Series Bearings 

Inch and Metric Series Bearings with Spring Separators 
“*H”’ Series, Non-Separable, Angular Contact Bearings 
‘B” Series, Separable, Angular Contact Bearings 

‘B” Series Bearings with Removable Shaft 


NEW 

DEPARTURE , : = 
searing Starting Torque Limits 

Radial Play vs. Limiting Static Thrust Load 
Radial Play vs. No-load Contact Angle 
Axial Deflection vs. Thrust Load—Single Bearings 
Axial Deflection vs. Thrust Load—Duplex Bearings 
Duplex Bearing Mounting and Preloading 
Effect of Stickout Tolerances on Bearing Preload Range 
Preload Ranges based on Stickout Tolerances 
Instrument Bearing Tolerances 
Shaft and Housing Fits for Non-Classified Bearings 
Shaft and Housing Fits for Classified Bearings 
Shaft and Housing Shoulders 
Functions of Lubricants 
Oil and Grease Lubrication 
Grease Plating 
Lubricant Storage Life 
Lubrication Selection Guide 
Bearing Limiting Speed 
Aspects of High Temperature Operation 
Bearing Packaging 


HERE’S REAL HELP FOR MINIATURIZATION enclel Gadiai 

DESIGN PROBLEMS! You'!! find New Depar- ’ Instrument Bearing Numbering and Identification 
ture’s latest catalog on precision instrument Miniature Series Bearing Equivalents 

ball bearings a real friend in need at the Inch Series Bearing Equivalents 

design table. It’s jam-packed with the kind Snee ome SEetie Chaies Mageneeente 

of data you need to select the right ball 
bearings . . . in either precision instrument 
or miniature classification. 


U7) Fh 
actus mA 
BALL 
EARINGS 


pen, eee ee 


) 








NEW DEPARTURE, DIVISION OF GENERAL MOTORS 
BRISTOL, CONN. 


PLEASE SEND FREE PRECISION INSTRUMENT 
BALL BEARING CATALOG. 


F 
I 
This new handbook lists sizes and specifications for I 
New Departure’s full range of precision instrument ball t 
bearings. In addition, you’ll find a wealth of additional : 
helpful information . . . from starting torque limits to EB WAME 
bearing lubrication and packaging data. i 
To add this valuable catalog to your reference library, i 
simply fill out and mail the coupon provided here. . 
. 
& 


FIRM 


ADDRESS 
CITY ZONE STATE 


| 

I 

| 

| 

: t 

POSITION I 
I 

I 

I 

i 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS 4/KE A BALL 
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“BLACKSMITH SHOP” 
FORA 
100,000-HORSE TEAM 


? 
z 
J 


Yorktown Chapter Visits 
Transportation Center At 
Fort Eustis, Virginia 


But like no blacksmith shop that Longfellow’s village 
smith ever dreamed of. And working with metals 
that he never even /ieard of 


In the Jet Division’s “blacksmith shop”, electronically- 
controlled furnaces heat stainless, superalloy, and titanium 
in inert atmospheres to ideal forging temperatures 

Then 88 giant forge presses squeeze perfect parts out 
of these hot metal slugs. Perfect parts with surfaces so 
smooth and contours so right that there’s no need to machine 
them before assembly 

Our forge shop heat-treating line can help any missile 
prime contractor speed his project. Our 


representative will call at your convenience 


Write on your company letterhead for 
booklet O-158 which describes the Jet 
Division’s design and production faciiities 


JET DIVISION Middle Tennessee Chapter, 


Thompson Products, Inc Cincinnati Post, Visits 


sical iii tht deities Redstone Arsenal, Ala. 
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These axial-piston pumps and motors are par 


ticularly suitable for marine and ordnance drives 


specify where precise control of torque, acceleration and 
| are important. 


decele ration, speed or reversal i 


Vickers, or WATERBURY The pump is a factory-assembled power pack- 
hydraulic Pumps, age with built-in auxiliary pump per 


provides su} 
charging, control pressure and forced circulati 


motors, transmissions for cooling), replenishing and relief valves 
for NM issli LE handling, Transmissions are usually combinations of var- 
" iable delivery pumps with axial-piston fixed dis- 
launching and placement fluid motors. Peak output is at 3,000 
psi from 45 to 3,600 hp. 


tracking systems... 
: Overall mechanical efficiency of these hydraulic 
when you require ,, at full load; volu- 


. metric efficiency is 97% ;: 3.000 psi: torque 
1 extremely fast acceleration ' ¢ efficiency 1 ‘ itv, psi; tor 
and reversal 


2 precise speed control 


efficiency, when used as a hydraulic motor, ex- 
ceeds 95° at rated pressure; overall mechanical 


ficiency of a hydraulic transmission (pump and 


motor) ve I¥CeA QA ¢ ‘ Poll ye 
OPERATING LEVER motor) can exceed 85° at full load. 
SERVO-VALVE 

MAIN 

SHAFT 


PISTON / 
i . DISCHARGE OR 
SUCTION PORT 


TRUNNION 


; 


CONTROL PUMP 
A 


ROTARY 
Oil SEAL” 


VALVE PLATE 


Ree os - ss a Cry 
at 3 Se | 
“¢ we xe 


wie 
\_ CYLINDER 
BARREL 


DRAIN— 


SOCKET 
RING / 
UNIVERSAL JOINT 





Hydraulic Products 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Marine and Ordnance Department 
WATERBURY 21, CONNECTICUT Applications 


for Marine 


and Ground Defense 
ashington D.C. 


District Sales Offices: Detroit, Michigan ® El Segundo, California ® Seattle; Washington © W 
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TEAMWORK 


Whittaker gyros are 
designed and built by a staff 
of engineers and technicians 
that has remained practically 
intact for more than a decade. 
By working together, 

¢ they have been able to produce 


gyros that are unsurpassed for 


ad strength, accuracy and 
Zz 


? 
J reliability. The proof? 


a 
* a 
p 
x, 
‘ 
Ne 
tr A 
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4 
” since 1946. 


Continued customer satisfaction 


Watillaker Gyro 


TELECOMPUTING Ri 
CORPORATION 1 


VAN NUYS. CALIFORNIA 


STANLEY 7-5511 
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General Ghormley Addresses 
A.O.A. Quad Cities-lowa Post 


Juad Cities-lowa Post | 
Arsenal restaurant 


r 18th, with over eighty 


Louisiana Members Meet At 
Barksdale Air Force Base. La. 


. wld their anninal n . > 
rs held thei i al meeting at Barks 


, on Monday, October 21st. Those 


cor 1 
wart 


Seontes 


Force in 


~hief of staff, Second 








Association Affairs (Contd. 
pendent Gas and Oil Producer, Shreve 
yort; third vice-president, R. T. Bufhng 
ton J B. Beau Company Shreveport 
secretary, H. D. Honan, Day & Zimn 
mann, Inc.; treasurer, [ernest A. Merklein, 
kl | veport 2 


Jr Merklein & Company, Shr: 


Cl il ) 

Lieut. Col. John FE. Harri St 
Ordnance |! M \ | 
Reaird Co Wa | Caine 
Texas | C% tio’ 





New Orleans Post Holds 
Dinner Meeting At Camp 
Leroy Johnson, La. 


personnel pet 

\ rising vot f inks was given Get 
eral Berry and Maj. Gen. N. H. Visserit 
commanding general of Camp Let | 
son, who had offered the hospitality of tl 


Club for this occasior 





Syracuse Chapter, Empire 
Post, Elects New Officers 
At Fall Dinner Meeting 


The Syracuse Chapter of the Empire 
Post held its fall dinner meeting at 
Hotel Onondaga Svracust XN \ 
Monday, November 11th, with over 12 
members in attendance. The meetn 


conducted by Chairman George R. Aulk 
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DESIGNED FOR INTERPLANT AND FINAL SHIPMENT 
OF GUN BARRELS. 

Pictured are two gun barrel containers ... one used in inter- 

plant shipments during the manufacture of the barrel . .. the 

other for final shipment to the Government. 


The top container has made 25 such trips between plants lo- 
cated some distance apart, and still is in serviceable condition. 
Strong enough to protect gun barrels in interplant shipments 
for separate manufacturing operations ... they are tough enough 
to be used over and over! 

The second container, designed for final shipment is made to 
military specifications. Prior to packaging, gun barrel is wrapped 
in anti-corrosive paper which, together with the construction 
of the container, preserves the barrel. Can easily be opened 
for inspection ... and resealed. 


End pads are provided to cushion all such heavy items. 


THE ADVANTAGES ARE MANY: 


e Eliminate damage to contents in 
interplant and final shipment. 


e Convenient to store. 


e LOW packaging cost per unit. 
LOW handling cost 
LOW transportation charges. 


Write us for help in working out similar packaging problems 


Why pay more? For quality products ...call CLEVELAND! 
THE 


PLANTS SALES CFFICES 
AND NEW YORK CITY 
SALES OFFICES wasnmestons, 0. C 


CLEVELAND ROCHESTER, N.Y 


DETROIT COMPANY ©® © west arrroro 
CHICAGO CONN 


MEMPHIS 6201 BARBERTON AVE., CLEVELAND 2, OHIO 


LOS ANGELES 


PLYMOUTH, WIS * ALL-FIBRE CANS « COMBINATION METAL 
JAMESBURG, N. J AND PAPER CANS «+ SPIRALLY WOUND 
OGDENSBURG, N.Y TUBES AND CORES FOR ALL PURPOSES 


ABRASIVE CLEVELAND CONTAINER CANADA, LTD 


DIVISION Plants & Sales Offices: Sales Office: 
CLEVELAND TORONTO AND PRESCOTT, ONT. MONTREAL 
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ANDRECEIVE AS AN AWARD 


ae 2°R 
sh AA, S =, 


awit Dt 


SERIES IT of 


ALOLA. PRIN] 


“iar ly European 


>? 


Ax mament 


A set of four attractive and distinctive ordnance 
drawings for display in your home or office. 
Print No. 1—The Trebuchet 

Print No. 2—Turkish Bombard, 1453 

Print No. 3—Swedish Regimental Gun, 1630 


Print No. 4—Prussian Horse Artillery, 1759 


ig 
J1L4VERY four new A.O.A. members obtained 


through vour recommendation entitles you to vour choice 


of a series of American Ordnance Association Prints 
Eight or more new memberships entitle you to a second 
series. Two series are available: Series I por 
trays America’s ordnance industry in World War 1; 
Series II pictures the development o 


European armament from the 12th century to 1759 
Send in the names of your recommended friends today. 


USE THE SPECIAL FORM ATTACHED —=— 





Invite Your Friends to Membership 


aidan 


Now 
{| 


| think should belong to the Ordnance Associatio: 
Please send to each person listed, who is not already 

nel iber, a membership nvitavion telling him about 
the aims, purposes, and services Ol the \ssociation 


Please Print 


NAME 


ADDRESS 


NAME 


ADDRESS 


NAME 


ADDRESS 


NAME 


ADDRESS 


NAME 


ADDRESS 


{ddition il recommendations mady De listed 


separatel\ . Please ittach to form. 


Return to: 
AMERICAN ORDNANCE ASSOCIATION 
708 Mills Building « Washington 6, D. C. 























endowed with sight 
...and insight 


Inquisitive eyes denote the inquisitive minds that made 
possible today’s rocket powerplants. Sharp eyes and minds 
that have the power to visualize challenging problems 

. .. and the insight to solve them. 


Spurred by such long-range sight and insight, RMI has blazed 
the trail in rocket power for over fifteen years. And today, 
with new developments in manned and guided flight creating 
vast new propulsion problems, RMI will continue to lead 

the way. For RMI engineers and scientists form a talented, 
far-sighted team, designing and producing advanced 
powerplants for the vehicles of tomorrow. 


Engineers, Scientists— Perhaps you, too, can work 
with America’s first rocket family. You'll find 
the problems challenging, the rewards great. 


Power for Progress 
® 4871 


y.| an REACTION MOTORS, INC. \. 
————— A MEMBER OF THE —_— TEAM 


DENVILLE, NEw JERSEY pod 
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who first calle the minations for erhaps sputniks—a tantaneously de 

new ofthicers directo These met te ine the point fror vhich they were 
no were ISLY ecte ere Dar i che 

H. Robinson, manager o In afternoon, the problems of do- 


worth-Precision Castings ( ompany, 4 i} ing sinless wit the Gove! lent were 
ter chairman; Wilbert L. Smith, manager discussed before fifty members by a panel 
of industrial relations, Syracuse, Grot headed by (¢ M. Roberts, Pass & 
and Cortland plants of Smith-Corona, Inc Sey ’ lud Kuss White 
tirst vice-chairman George 5S. Cole, S¢ ity coor itor General Electric 
manutacturing manager Drown-Lipe Co ul Schenect Charles Sliter ot 
Chapin Division, GMC, se lL vice~<« il Pass & Seymour ri P. Mart ot 
man; Harold Edwards, Jr., vice-president Carrier Corporation; and Henry Holbert 


of O. M. Edwards Company, third vic 





chairman and membership chairmat 
Gwyn Thomas, Manufacturers Associa- 
tion of Syracuse, secretary) 
dded to the board of directors wet Tri-Cities Chapter Hears 
Dr. George L. Haller, General Electri General Mitchell At 
Company; Frederick K. Kilian, Kili Binghamton, N. Y., Meeting 
Manufacturing Corporation rig. Gé 
Iden P. Taber, Syracuse University; he Tri-Cities Chapter of the Empire 
Eugene Vermillio Lennox Industries; Post held its fall meeting at the Hotel 
John H. Walsh, Carrier Corporation; Carlton, Binghamton, N. Y., on Thursday, 
Carl W. Webx razer & Jones Cor Novemlx l4th. An except lly fine 
uny ind A, | Wray a Mo tur ge 4 er sixty mbers is on 
iwk Power Company ind to hear the guest speaker, Brig, Gen 
Che guest speaker \ lor aga Clyde H. Mitchell, commander, Rome Air 
nanager of special rada rojects lt Por Depot, Rome, N. \ 
eavy military electronics equipment div Pres hice is Chapter Chairman 
sion of General Electric Company, who J. P. Dickinson. Col. W. A. Davis, Em- 
escribe i radar system which in locate 1! ecre I i ( 1! ott 
flying objects suc is mortar shells—or cer nt tine Xxochest O e District 


(stp, ° 
Weta, 
407 Minging! 










MAKE YOUR MARK 


better, faster, at lower cost... 
® 
with the Marre fff mervoo 


Markem machines are helping ord- 
nance installations save time and 
money in their marking operations. 
The Series 55A shown manually or 
automatically receives, prints and 
ejects projectiles 75 mm through 105 
mm, or other cylindrical objects up to 
10” in diameter, weighing 5 to 100 
pounds, Typical 55A features include 
quickly changed printing elements... 
removable inking-printing unit for 
easy access in conveyor line set-ups; /) 
self-contained electric drive; explo- 
sion-proof equipment when required. 





Find out how the Markem Method— 
the right machine, type and marking 
compound—can help you make your 
mark ... better. Write for full details, 


MARKEM MACHINE CO., 
Keene 9, New Hampshire 
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Oke brietly but with good etfect on the 


trends 


i these 
ment and their 


tuture in Army ordnance develo; 


relation to industrial ac 
New York 


tivity in central Thomas k 





Grifhth, Chapter vice-chairman, was calle 
yon to prese the guest of honor, Get 
eral Mite 
Che we i escribed wit! teresting 
detail the I n se syst the United 
States \ re ibout thr es ot 
earl " ir stations to the north 
and the S10 tine leXas towers RC 
121 eC Ce l t the semi 
iutomati d envire ent SAGI 
systen e told of the function of the 
Rome Air Force Depot in the detenss 
setup, including procurement of electron 
equipn el the radars and computers 
and housekeeping for the Rome Air De 
velopment Center and the = intercepto 
olite S 
e gt s excellent talk was co 
clude 1 1 l tl it ( LIne tiie 
t \l M t Lo nand 
1 le to the 


Rocky Mountain Post Holds 
Annual Dinner Meeting At 
Cosmopolitan Hotel, Denver 


The Rocky Mo tain Post held its an 

il dinne ecting at the Cosmopolitan 
Hotel, Denver, Colo., on Friday, Nover 
er 14th 

The ened wit the Nationa 
Anther ved \ 1 vocatio by 
Lieut. Col. Floyd W. Shiery, chaplain 
Fitzsimmons Army Hospital. After James 
Colasa t Post esident, elcome the 
mem introduced Lieut. Col. Nor 
man ( Pardue, commanding office St 
Louis Ordnance District, who spoke 


rations in his district and 


briefly on the ope 


thanked the Rocky Mountain ind 


istrialists 


for their support 


I 
meeting Was 


es D. Maitland 


The special event of th 
the presentation of the Jan 
Gold Medal to 
rector of the Post and 
\.0O.A. for many vears. The | 


for distinguished 


Robert P. Gutshall, a di 


sign and production was made by James 
D Maitland tormer president of the 


Mountain Post, in whose honor 
] 


the medal was founded 


Roc ky 

In another ceremony, a certificate of ap 
preciation from the A.O.A. national board 
of directors was presented by Mr. Cola 
old I. Silver, past president 


» leadership 


The Hon. Gordon Allott. | S. Senato 
from Colorado is guest of honor and 


principal speaker. The Senator described 


the contributions that the 


state had made 


ynent of the Unite 


to the over-all leveloy 
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MATCH PISTON LANDS | 
TO CYLINDER PORTS | @} 
PRECISELY WITH 














,_—— 
Cylinder 











This servo cylinder and piston are typical of the 
very precisely machined hydraulic components in 
aircraft propeller and flight control systems. 





















With the actual cylinder as a reference, each piston land 
is individually ground to match the inside edge of its 
respective cylinder port. 


If a flow test then reveals the slightest discrepancy 
between land and port edge, the piston is given a 
finishing touch, using a Sheffield Precisionaire and 
Airetest Indicator to show progress in stock removal. 
Thus, the correction of the land face can be accomplished 
to within + .000010”, 


This is typical of the wide range of Micro-Form Grinder 
applications in duplicating precision profiles or reverse 
profiles from a master. Write for Bulletin MFG-121-C 
to Dept. 14, 


THE SHEFFIELD CORPORATION, DAYTON 1, OHIO, U.S. A. 








P 2 L 
Cylinder under observation Airetest Indicator shows stock removal 
on auxiliary table. in final correction. 





He SHE PRPIELD coyserzion 


of Bendix Aviation 


manufacture and measurement for mankind 
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worm’s-eye view 
of a missile 


taking off with bone-jarring 
impact is studied safely at 
closest range through GPL 
closed-circuit television. 


How many jobs could GPL In- 
dustrial TV help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


How | Write us today 
many | for free, illustrated, 
© | descriptive bro- 


chure on GPL In- 


aaa dustrial TV. 


_epr | 


GENERAL PRECISION LABORATORY INC. 
PLEASANTVILLE, NEW YORK 
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A special surprise for the audic 


g terms 


future and avenues of growth 


nce Was 


meeting to the 


assembly. 





Tennessee Valley Post Inaugurated At 


Huntsville, 


The Tennessee \ 
rated on Monday, November 25th, at 
Huntsville, \la., before an 


V.OL.A members Vio ad 


gathering ot 


COMPprise t tiuntsville ( pter. Guests 
ind =m«e ‘ f ( t “ 1 
in overflow crow 220) inner 
( t the H ( Club 
Che Birmingham Post and the Middle Tet 
nessee Chapter, Cincinnati Post, were rep 
resented by their presidents 
Presiding Officer Dr. Martin Schilling, 
who had een serving as presice tl 
Huntsville Chapter, opened the meeting 
th a brief welcome and 
preamble to the A.O.A 
owing the introduction of guests at the 
head table, Dr. Schilling 1 11 ssages ol 
vel me tr (en W. ¢ \.0 \ 
president, and from Maj. Gen. J. B 
Medaris, commanding general, Army Bal 


listic Missile 
Walter Wiesn 


\ge ncy 


a” 
nating ¢ e, I ed 
slate of I tl he 
following were manin ously ipproved 


M. F. Rankin, manager 
Operations Huntsville, president: M. ¢ 


Duke, plant manager, Reynolds Metal 


Walter Wiesman 


d D. D \rsena 
Set I treasurer 

The llowing dire ilso were 
elect R \W Cut! ABMA D 
~ edste \r D Ralpl 
wa Redstone \rsena Dr \W M 
Mebane Phioko ( € ( ( orat 
luntsy R. J iker iI Man 
Tac ( iny, Harts J Smitl 
ele) a ( ul shettie 4 
Doso R. Mallory, H \. J 
Mull MA: A. A.D Nortl 


“af \.O.A 
head i t hart 
or t PP? 1) 
S ( rt} 
erm Ala ull 

) est Georgia 

The gue il 
speakci Ma 1) om 
Medical Corp 
i! i i il t » 
tre ed as a ‘ doe 
talked abo i 


Ala., On 


November 25th 


lively manner that made the audience feel 


* in outer space. His color 
views 
100,000 


showed surprising 


> seen trom above 


\fter the major’s talk, the scientilic and 
c ( interests of the many mem- 
ers ) helping to develop missiles 
it R I ind ABMA were 
evide t lest Tl mect- 
ing is r ive 
Ma (x I \ lo ( Q 
general, R \r il Vi 

e new | 1¢ cces 

Other g ea ( 
Jeff D. D | ecret 


Lic ( Re 
rr 1, 4 ittanooga, | 
( QS} ¢ cle 
: Istone Ars R ic 
| ) pre lent the |! 
, | | lol , Pos 
Vic D 1 é 
Mi ( ( 
P SS + \\ Po ce 
re ent 
Ea eT 1 ill the H { 
embly i 
£ T mbers 
1 dist t chiets \ 
Ordnat On October 10th. the Chapter 
t the conferees in the hos 
pitable atmosphere of the Redstone Ar 
senal Ofte ’ Club at a | € S ! 
\ft serious Tes 
brie g t ¢ 1 the \ ors We 
leased x at an affai vith 
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HANDLED | 
WITH 
CARE 


“Rascal” air-to-ground guided missile 

Developed and built by: Bell Aircraft Corporation 

Transporter built by Q C f Industries, Inc., 
as sub-contractor 


SAC’s new “Rascal” air-to-ground guided missile gets 
swift, sure handling on the ground, thanks to this 
QC f-built transporter. It’s an important part of 
making the 13,000-pound missile truly operational, for 
fast ground handling when the chips are down. 

As prime contractor or sub-contractor, American Car 
and Foundry Division of Q@Cf is well equipped to 
handle such important jobs. Four major plants include 
extensive facilities for casting, welding, hot and cold 
forging, heat treating, cutting, forming, drawing and 
light and heavy assembly. The division is fully prepared 
to produce ordnance material from any stage of develop- 


QCf 





ment 


including such varied items as ground tanks, artil- 
lery shells, rocket sleds, armor plate, rocket engine cases, 


support equipment, depth charges, and many others. 


If you have a production or development problem, find 
out about the remarkable capabilities of ACF. Just 
contact: Director of Defense Products, American Car 
and Foundry, Division of QC f Industries, 
rated, 30 Church Street, New York 8, N. Y. 


Incorpo- 


Sales Offices: New York, Chicago, St. Louis, Cleveland, 
Washington, D. C., Philadelphia, San Francisco. 
Plants: Berwick, Pa., Huntington, W. Va., St. Louis, Mo 


AMERICAN CAR AND FOUNDRY 
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PUBLIC SALE OF U.S. GOVT. 
CAL. 30/06 
SPRING FIELD 


ON SALE 


RIFLES “sr 


$39.95 


SAFE HIGH NUMBERS. SHARP, 
CLEAN BORES. 4 GROOVE 
BARRELS. THE FINEST 


HUNTERS ORDER NOW 
WHILE THEY LAST 

For the f rst t me ia 2 

“03 Caliber 30/06. These 


gre f de and ou 
h ' 
ao 





Get yours now while they 


AMMO SPECI 








wt 2 8 bs. Ship. wt 


NSIDE" THE U.S. SPRINGFIELD 





# the advent of the 


GOLDEN STATE ARMS CORP. 


386 W. Green St., Pasadena 261, Calif. 





Association Affairs 
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KEARFOTT INERTIAL SYSTEMS 


The unmatched precision of 
Kearfott's lightweight inertial sys- 
tems has been proved by 4 years 
of exhaustive flight testing. These 
systems are in production. 










y 





ve - ee wn 
ois % 





INERTIAL PLATFORM 





The ability of any weapon to perform its mission 
is a function of the precision and reliability of its 
COMPUTER-AMPLIFIER guidance system. Kearfott has been producing 

PP eelcie) meliciig. va : eine 

inertial components and systems for missile and 
aircraft applications for more than 7 years. You can 

look to Kearfott for the precision and reliability required 

in the design and production of this equipment 





KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J 
Midwest Office: 23 W. Calendar Ave., La Grange, Ili 
South Central Office: 6211 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif 


DISPLAY AND CONTROL PANEL 
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ARMAMENT 
IN 
REVIEW 





Printed Transistor 


rhe electronic rain ot guided mis 
siles, aircraft, ammunition, and many 
other electronic items can lx greatly re 
luced in size through a new “printed cit 
cuit” method of making transistors de 
veloped by Army research s lentists wh 


all this new method the “missing link 


in their continuing effort to cut down 


both bulk and weight of Ordnance elec- 





tronic devices ey toresee military 
equipment reduced to one-tenth of its 
present size in some items by means of 
+! , ~) 
pl cire transistor << & € 
ected to er illy valuable to civilia 
dustry 
} } 
Phe sistor method starts witl 
Live-roller conveyor moves work irto press. Conveyor moves up or down tiny water otf germamun Photosensitive 
to position work in die. Ram moves forward to straighten work. Entire instal- . e a 
lation, including press and conveyor, designed and built by Farquhar. iim provides precise positioning masks o1 


t ceramic plate for the pin-point electrodes 


e e os of the transistor Phe electrodes are 
aiser Aluminum uses this Farquhar °°" 


Sound Cleans Engines 


HORIZONTAL BULLDOZER PRESS i: cui. sits tiavie 


wncy sound waves is now possible witl 


e e sonic cleaning tank built especially for 
or rast-cycle straightenin fe ee 
tank, the largest sot we processing unit u 
the world in cut the man-hours re ire 
Aluminum extrusions, fed continuously to the press on Farquhar Live-Roller to cleat jet engine from thirty-seven to 
Conveyors, are straightened in a fast-cycle operation on this Farquhar about. six fesides savings in chemicals 
$00-ton Horizontal Bulldozer Press. This efficient set-up is installed at the at tel ; : 
U. S. Air Force Heavy Press plant operated by Kaiser Aluminum & if ; ; on ates tine 
Chemical Corporation in Halethorpe, Maryland. In their own words this erosion of metal parts that occurs whet 
press is used “to eliminate natural bows and deformations which develop in mechanical cleaning processes are used 


some aluminum extrusions after they have been heat treated.” 


Like Kaiser Aluminum, major plants in this country have found that 
these Farquhar Horizontal Bulldozer Presses provide high production at 


low unit cost. Fed either by crane, overhead or in-line conveyors, they are Without reducing speed, a twin-engine 
used to economically forge, stamp, straighten or form parts in an efficient, Air Force amphibious airplane traveling 
- . . ' = tte liad a 
fast-cycle operation. t — 0) 1 | 


miles an hour snatched 
Write for complete information on Farquhar Horizontal Bulldozer 


t 173-pound, 6-foot man from the ground 
Presses or, better still, ask for our proposals or recommendations. 


in a recent series of air-rescue tests 
Farquhar Special Machinery Department. . . The pickup kit works this way: Tw 
} 4 ] tuck in t rou \ ryt + 

Our qualified staff will build your special machinery economically—your oles are stuck in the ground twenty fee 
inquiry will receive prompt attention part. A nylon rope loop, strung betweet 
them, is attached to a n in whe years 


A. B. FARQUHAR DIVISION ee cae Senne Ot ein 







nvlo ) vith a hook on the end of it 
The Oliver Corporation was Ge toes tebe 2 ' , 
ic oop betwee 1 «poles, and 
Press and Special Machinery Departments oists the man to the plane. A special reel 
York 36, Pennsylvania , ee i 
OLIVER ’ y the plane absorbs the shock when the 


Small-boat Radar 


The Nayv's Li PL (landing craft per 


ng 





mnel) and LCV (landing craft vehicle 


soon will be outfitted with lightweight 
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ERCO SUPPORT FOR ALL Modem WEAPONS 


FROM SPECIALIZED EQUIPMENT 
TO COMPLETE SUPPORT SYSTEMS 


DESIGNED AND BUILT BY = a2 a ap 
NUCLEAR PRODUCTS - ERCO DIVISION, 
QCFf INDUSTRIES INC., RIVERDALE, MARYLAND 


x Fe @d dD 


















































AIRBORNE 
DEATH 
SPLASH... 


Smothered in spray is a sure-fire, 
death-dealing device against enemy 
shipping. It smacked the sea with 


a jolt reckoned in thousands of G's! 


It is a tough assignment for the 
DuKane precision electronic devices 
contained within its shell. Shock 
treatment like this is nothing new to 
DuKane engineered and produced 
products. They are serving the military 
in many ways where the ability to 
withstand rough treatment is a prime 
specification. 


DuKane services are available to 
those in need of quality precision 
products engineered and produced 
on time! Write in confidence. 


DuKane's dependable commercial electronic 
products are serving industry, schools, hospitals 
and offices across the nation! Details upon request! 


NN — 
. ‘7 t 
\ Flexitone & 
Nurses’ Call 


- oF 


Private Telephone 
Syster 





Industrial and School 
Sound Systems 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 


For information on OuKane's capabilities, write 


DuKane Corporation, Dept. B-1 
St. Charles, Illinois 


Name 





Address 


City—. ~State — 





ee ee ee eee 
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DO YOU NEED how to 
clean metals 
BETTER METAL CLEANERS ji 


in 


FOR THESE JOBS? — 


Production 


Will you take a few seconds to check this list and circle in the coupon 


the numbers of the jobs on which you need better results? 


———_—— 


1 Cleaning aluminum in preparation for anodizing. 
See pages 4 to 8 in “How to clean metals in aircraft production.” 





2 Cleaning and deoxidizing aluminum in preparation for spot 
welding. See pages 10 to 14 





3 Cleaning and conditioning aluminum in preparation for painting 
See pages 15 to 19. 

















a Cleaning aluminum after heat treating. See page 2! 
5 Stripping on from aluminum. See pages 22 to 26 

6 Cleaning magnesium. Sce pages 27 to 29 
z. oialiiaa callie in paint booths. See pages + 

8 denen a test cells. See page 40 











FREE Write for your copy of this 
48-page illustrated booklet 


—_—_— 
——o—__— 






ee York 6, N. Y. 


—_— 


26 Rector St., 


Sakite Products, Inc., 


1 Jkler “Hou 
1 . -REE copy of your book et 

1 Send me a FR P} 

1 

| 

l 

l 


duction 10 10DS 
. ¢ HrodiHce eo eanilixs, }\ 
asrcra}t t ng better results in the cleanin; 


| am interestec led below 
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jin gett 
Technical Service Representatives in 


Principal Cities of U. S. and Canada 
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peCrAtiZED INDUSTRIAL Cita, 
Export Division 
Cable Address: Ookite OAKI | E. NAME 
“Ares ct “ a - 
WZ # COMPANY 
1 ADDRESS 


——_—— 
———_— 
_ 


-_—— 
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MATADOR 


PROFILES OF EXPERIENCE 


The demands of computer and control projects and problems over a 20-year period have 
earned for Librascope an enviable record of experience which is demonstrated by versa- 
tility and reliability in the design, development and manufacture of successful equip- 
ment. New demands of missile projects are reflected in Librascope’s profiles of experience. 


This knowledge can be focused on your computer-control problems with the assurance 
A letterhead request will bring | B RASCO P ay 
—— es 


of success. Librascope invites your inqury in this field 


you the Librascope story. _— 
Engineers interested in challenging new fields are invited to contact Glen Seltzer, ployment Manager aeeetetemn 4 


INCORPORATED « 8O8 WESTERN AVENUE e GLENDALE, CALIFORNIA 





LIBRASCOPE 
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For control system applications... 


acceleration 


switching 


SPECIFICATIONS: 


Electrical input 10 milli-amperes 
Operating pressure___200 to 4000 psi 


Rated flow 12 


New AiResearch Time Dwell 
Servo Valve overcomes performance and reliability 


limitations of present hydraulic control systems 


Acceleration switching is a new control technique Less than 5° null shift between —20°F 
which provides for positive control of spool velocity, and +700°F 

allowing the servo system engineer to achieve resolu e Infinite resolution 

tion, reliability and response previously unattainable. ¢ High spool control forces (~ 100 pounds) 
Significant advantages include: at all signal levels 


¢ Unimpaired operation in contaminated oil High pressure gain (10 times linear valve) 


Engineering representatives: Aero Engineering and Airsupply, offices in major cities 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, A 


Designers and manufacturers of air¢ raft systems and COM PONENLIS 2 REFRIGERATION SYSTEMS + PNEUMAT 


CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS + WHEAT TRANSFER EQUIPMENT + FELECTROMECHANICAL FQUIPMENT 
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Don't wait for the straw!... 


Combat Surveillance Study 


Deve 





Call Pioneer now... 


Why worry about where to find competent designers 
and engineers of dies, fixtures, tools and gages. 

Pioneer has them for you. 

Our highly skilled tool designers and engineers are 
the permanent solution to engineering overloads in 
many tool and process engineering departments like 
your own. 

They will be ready to go to work when and as you 
need them. Eliminate worry about temporary over- 
loads and excessive payrolls. Call Pioneer headquar- 
ters now. 


SINCE e ENGINEERING 
& MANUFACTURING CO., INC. 

/%3/ Telephone - TWinbrook 3-4500 
19669 John R Street, Detroit 3, Michigan 


INDUSTRIAL ENGINEERS, CONSULTANTS & DESIGNERS 
BRANCH OFFICES IN DAYTON, OHIO, WASHINGTON, D. C. ond TORONTO, ONT., CAN 














FOR YEARS OF PIPE ECONOMY... 











THIS 
EXTRUDED 


PROTECTS 


against severest heat, 
pressure and corrosion 


Here is High Integrity pipe for the toughest applications in the 
power, petroleum, chemical and other industries. Extruded from 
any ferrous alloy in lengths up to 50 feet or more, and with virtu- 
ally any wall thickness, this pipe from the Curtiss-Wright Metals 
Processing Division provides increased on-the-job life, long-term 
economy, elimination of down time — not just for months, but 
for years to come. Extruded to specification under tremendous 
one-push pressures from the Division’s giant 12,000-ton hori- 
zontal steel extrusion press, Curtiss-Wright Heavy Wall Pipe is 
of uniform high strength and has high resistance to pressure, heat 
and corrosion. Write today for information on both your standard 
and special requirements. 

83 Grider Street 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT © 


CORPORATION + BUFFALO, N. Y. 


OFFICES IN: NEW YORK * CHICAGO * LOS ANGELES * DAYTON * MONTREAL 
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No shock iS too much for we manera 


cruisers schedu 





» guided-missile crui 


the Lindsay Pressure Gauge =i 
«ssproven in guided missiles! | | 


The RMC-Lindsay Pressure Gauge registers coisas of tactelinn width stile 
steady pressure readings from 500 to 10,000 eee ee a Rebteniedh idole Be 
PSI for extended periods. Not even the most sie eiiiitinaiinias gilts tes ie Wen 
extreme conditions of shock, vibration or ( tal CAG-2). cor 
temperature disturb its accuracy. It is the ventional armament has been retained fos 
one high pressure gauge capable of meeting ws hile missile launchers were in 
the tremendous demands of guided missile intted af las Wie’ tellin diitiibemaluns 
service, and is currently used in some of the ow under way—five from the fiscal 1957 
nation’s mightiest missiles and aircraft. program and one from the fiscal 1956 pro 

The RMC-Lindsay Gauge is a bourdon ieee cial Cision selie Geena. ot 
tube gauge which uses a multiple coil, helical ities smeeet tenennd 
bourdon tube with the pointer attached ; 
directly to the end of the coil. As compared 
to the traditional ‘“C” spring bourdon 
gauge, the life of the Lindsay helical bour- 
don coil is more than 10 times greater and 
its proof pressure limits are increased by a 
factor of 3 or 4. Also, by using the multiple 
turn helical bourdon tube there are no link- 
ages and pivots—this improves the gauge’s 
shock resistance by a factor of 5 or 10. 

The same basic gauge—with all its rugged, 
missile-service qualifications—is used for air- 
craft applications. Lindsay Pressure Gauges 
for aircraft are made for extensive cycling 
will meet rigid endurance and over-pressure 
requirements. They are made in sizes down 
to 1” diameter. 


ACTUAL 


ntritugal 
electri 
s electric 


dissipated 


The helical bourdon element is, of course, 
not a new development. However, the 
RMC-Lindsay techniques in coiling, heat 
treatment, calibration and material specifi- 
cations are new—and exclusive with RMC 
of California. ransistorized underwater teleme 

Whatever your high pressure gauge prob- ' ; 
lems may be, why not let RMC engineering 
skill provide the answers. Write today, out- 
lining your particular requirements. 


Mines Monitored by 
Telemetering 


¢ 
tcl 


ROCHESTER MFG. CO., INC. 


OF CALIFORNIA 
Q@Mc 92 BEACON PLACE * PASADENA, CALIF 
A 
LINDSAY PRESSURE GAUGES _ eee 
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Rocket Motors, Nozzles and Other Components for 
reaction motors — made to stand up under extremes 
of temperature, heat shock and erosion. 


NEW CERAMIC COATINGS & COMPONENTS 
FOR MISSILES AND ROCKETS 


To meet the exacting requirements 
and to aid the performance of reac- 
tion motors, Norton Company has 
developed several new silicon car- 
bide products. Among these are: 
ROKIDE* “‘C”’ silicon carbide coat- 
ing on graphite; CRYSTOLON* “R” 
recrystallized silicon carbide and 
CRYSTOLON ‘“‘N”’ nitride-bonded 
silicon carbide bodies. 


ROKIDE “C” 
Silicon Carbide Coating 

This hard, crystalline coating 
protects light weight, thermal 
shock resistant graphite — gives it 
excellent resistance to erosion and 
oxidation — and makes it highly 
suited for use in rocket motors. 
ROKIDE “‘C” coating on graphite 
has found ready use for combus- 
tion chambers and exit cones of un- 
cooled rocket motors as well as for 

ramjet exhaust nozzles. 


CRYSTOLON “R” and “N” 
Silicon Carbide Bodies 


Components of CRYSTOLON ‘“‘R” 
recrystallized silicon carbide and 
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CRYSTOLON “R”’ silicon carbide 
silicon carbide have excellent ero- gives added protection and 
sion, thermal shock and oxidation strength to the narrower throat 
resistance, good strength, low den- " F 
sity and thermal conductivity. 

They can be made in a wide variety 

of shapes and sizes. 


CRYSTOLON “N”’ nitride-bonded 


TWO-WAY PROTECTION IN A ' 
ROCKET MOTOR ! a 


ROKIDE “C”’ coating protects area where conditions are most 


this entire rocket motor, while severe. 


: Tivonts_] 


Y2" to 24” Ya" to 30” 3/16 to 22° | 
%," to 20” 3/8" to 16"| 


DIMENSIONAL LIMITS 


songs 





Diameters 





ROKIDE “C"  —f 
CRYSTOLON “R"} 


CRYSTOLON “N” %" to 18" 














New Products Department, 740 
New Bond Street, Worcester 6, 
Massachusetts. 


For further information on these 
NORTON developments for reaction 
motors, write to NORTON COMPANY, 


WNORTONF 


NEW PRODUCTS 
Glaking better products. ..to make your products better 


NORTON PRODUCTS Abrasives « Grinding Wheels + Grinding Mochines + Refractories 
BEHR-MANNING DIVISION Coated Abrosives * Sharpening Stones + Behr-cat Topes 











*Trode-Marks Reg. U.S. Pot. Off. ond Foreign Countries 
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THE SOLDIER 


area 
MVE 2A FE 2 a 


BALTINORE:- DENVER: ORLANDO 
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Automatic Landing System 


Martin Missile Plant 
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ADLUCK 


FABRICATED  ‘z.,. ALLOYS 


theres wore 


te eye 


in these “LONG JOHN” Muffle Tube 


a compact, mobile, 











Even Rolock's welded-fabrication experts consider these 32-foot 
Inconel muffle tubes an exacting test of skill. The inset sketch shows 
how they are made, and the dimensions . . . 32 feet long by only 
5% inches O.A. width and 1 inch inside height . . . leave little room nr 
for any inaccuracy. These muffles . . . used for continuous bright hie nay 
annealing of steel strip . . . just have to be straight and true when steeds ane ee SA NT 
installed, and stay that way in service. pemeetee? ot ae eager 


( ita-processing svyvsten 


170.000 1 


We produce these muffle tubes ‘‘by the dozen"’ for use by the 
steel strip mills in gas-fired furnaces. Upper and lower sections are 
assembled separately with diagonal joints welded inside and out. 
The full length sections are then edge-welded together. Tight speci- 
fications call for no weld-splatter on the inside, and each tube is 
pressure-tested to 25 Ibs. p.s.i. before shipment. This is another exam- 
ple of Rolock service to key industries in building and designing 
many forms of special equipment that modern production processes 
call for. 


If you have a problem in welded-fabrication of high heat and 
corrosion-resistant alloys, it will pay you to consult Rolock ... the 
nationally recognized specialists in this field. 


SALES & SERVICE FROM COAST TO COAST 


ROLOCK INC., 1356 KINGS HIGHWAY, FAIRFIELD, CONNECTICUT 


JOB-ENGINEERED for better work & 


Easier Operation, Lower Cost 
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Transistorized radio receiver trans- 
mitter completely concealed in 
helmet has up to 5-mile range. 


“'Telemite,” smallest TV camera, 
features newly developed RCA 
Y%-inch Vidicon tube, size 1%"’ 
x 2%"' x 4%"', weighs about 
one pound. 





FRONT-LINE STORY 


Seen and heard at Command Post by means of world's smallest 
TV and Radio Communication facilities 


The soldier you see carries the new RCA 
one-pound, postcard-size ultra-miniatur- 
ized TV camera connected to a miniature 
TV transmitter on his back. Concealed 
in his helmet is a complete radio receiving- 
transmitting set weighing only a few 
ounces. He is one of several similarly 
equipped men covering the battle area 
from a number of positions in the air and 
on the ground. 


At the command post the troop com- 


mander SEES enemy movements on tele- 
vision screens and HEARS first-hand 
reports. Their resulting immediate con- 
trol of the situation is based upon accu- 
rate, instantaneous first-hand knowledge 


In achieving this miracle of miniaturiza- 
tion, through the use of transistors, 
printed circuits and the latest electronic 
technology, RCA has again made a major 
contribution to the industry and all our 
armed services. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


Tmx(s} LU 


CAMDEN, N. J. 











NEW DEVELOPMENTS 





ANTIBRADIATION AIDS 


~ nite ~ 


VTOL ACR AFT 


PORTABLE -~TEW™ LINE 





NEW SUPER AIRCRAFT 





Portable radome encloses antenna. 


Ml FIEST A-POW ERED CRUISER 
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Night mobility and combat power are provided for both men and tanks by infrared devices developed by ERDL 


ENGINEER RESEARCH AND DEVELOPMENT LABORATORIES 
AT FORT BELVOIR FURTHER SCIENCE OF MOBILITY 


Mobilitv is a byword at the Engineer Research and ida: Yuma, Arizona ind in Par ! respectively 


D. velopment Laboratories, the principal ! tary Facilities in Greenland are emp! Ms tional 
R&D center of the Corps of Engineers U.S. Army. testing of construction and na equipment for 
Work mm seventeen fields of end ivor is aul ed t tur 1c'¢ ip requireme nts. At Prince West \ rginia the re 
thering the mobilitv of our forces, and impeding the re { lit f bridge testing. A neh at Wright 
movement of the enemy Dhese hie Ids are bridging Patterson I Id Oh , CO rdinates ERDL und Ail 
and stream (¢ ssing., Covel ind COnCE th wernt con ] photog t} hi ictivil 
struction and maintenance equipment, infrared, liquid Cvpical of ERDL’s work are target location svst S 
fuels distribution mapping ind geodesv, materials ind equipment being created by its 7 pograp| 
mine warfare and demolitions, buildings. processit u Engineerit x [) partment—w here me ins of accu vm ly 
and packaging, watel supply and sanitation, special locatin the e1 v bv use of drones and mam ther 
Weapons and general engineering techniq ies are under constant devel pment In other 
About 1,500 civilians, 50 officers and 200 enlisted departments vehicular navigational svste ‘ 
men work at the Laboratories. An SOO-acre proving sti 1 equipm« ( ipable of being air-d pped 
ground provides facilities for testing earthmoving nd mobile assault bridges are bei level BI iy all 
fire fighting and ilhaminati m equipment obstacles and the effects of atomi veapons are heir r ck “oat T 
demolitions ind mine wartare items Envi mmental \l 1i\ | ndred ol ther pre wets re inde Wal it 
testing under arctic, desert, and tropical conditions is ERDL., helping to keep the Army of the United States 
accomplished by detachments of Fort Churchill, Can- second to none, 


This is one of a series of ads on the technical 


activities of the Department of Defense. 





~ FORD INSTRUMENT CoO. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


al Beverly Hills, Cal . Dayton, Ohio Technicians at Ford Instrument assem 





bling components for veh 





gational computers being deve pe 


ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information, under an ERDL contract 
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NUCLEAR AIRCRAFT Missile Master, the first fully opera- can detect temperature differences as small 


Nuclear troop and cargo transports tional electronic air detens 
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Lighten Up By 200 lbs. 
Shorten Up By At Least A Foot 


With The New Spicer Pi 


SYNCHRO-MASTER 


12-SPEED TRANSMISSION 1) 


- 


mi 





Here’s a new 12-speed transmission that’s 
200 Ibs. lighter and 12” shorter than any 
other unit with a like capacity. The Spicer 
Synchro-Master 12 actually incorporates new 
concepts of compactness and efficiency. 
Now, for the first time, you can shorten the 
wheelbase by an even foot and increase pay- 
load by 200 Ibs... . while eliminating the 
auxiliary transmission and two-speed axle. 
For the Synchro-Master 12 — with 12 evenly 
spaced forward ratios and 6 low-range steps 
in reverse — gives you top efficiency, both on 





and off the highway. 1» 
Available with either remote or tower con- ty 
trols, the new Synchro-Master 12 has blocker- 7 
type synchronizers for all speeds, forced feed 1) 
lubrication, and standard 6-bolt SAE power ’ 
take-off apertures on both sides. SAE No. 1 iH 
or No. 2 clutch housings are specified as —_—, t) 
required for either Spicer 14” or 151.” | ; af 
two-plate clutches. 1 | . _ 
Ask the Dana engineers to help you adapt "—“—— 
this . . . shorter ... lighter . .. more 
efficient ... Spicer 12-speed transmission to 
your heavy-duty vehicle requirements. Or, 
write for a copy of the layout drawing of << aia a 


the Spicer Synchro-Master 12. 


DANA PRODUCTS Serve Many Fields: 


AUTOMOTIVE: Transmissions, Universal Joints, Propeller Shafts, Axles, Powr-Lok Differentials 
Torque Converters, Gear Boxes, Power Take-Offs, Power Take-Off Joints, Clutches, Frames, Forgings 
Stampings 

INDUSTRIAL VEHICLES AND EQUIPMENT: Transmissions, Universal Joints, Propeller Shafts, 
Axles, Gear Boxes, Clutches, Forgings, Stampings. 

AVIATION: Universal Joints, Propeller Shafts, Axles, Gears, Forgings, Stampings. 

RAILROAD: Transmissions, Universal Joints, Propeller Shafts, Generator Drives, Rail Car Drives, 
Pressed Steel Parts, Traction Motor Drives, Forgings, Stampings 

AGRICULTURE: Universal Joints, Propeller Shafts, Axles, Power Take-Offs, Power Take-Off Joints 
Clutches, Forgings, Stampings 

MARINE: Universal Joints, Propeller Shafts, Gear Boxes, Forgings, Stampings 

Many of these products manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 


DANA CORPORATION ©® Toledo 1, Ohio 
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MATERIALS PROGRESS 


George S. Brady 
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Shown here is the Sonotone Model ‘222,’ weighing x 
only half an ounce and worn entirely in the ear. 


‘in / RB 


we 


/ Sgt 


\ ‘\ 







“e: and the deaf hear (without-embarressment.// 3 


The hearing aid has proved a bigger blessing now 
that it has become smaller. 


Thanks to Copper, one new hearing aid is not much 
bigger than a 5-cent piece. No outside cord. Incon- 
spicuous, not embarrassing. 


Its built-in receiver contains 1100 turns of Copper 
wire. That wire is only .0015-inch in diameter. Luckily 
Copper can be drawn hair-fine . . . for miles, if required 
...and still conduct current efficiently. 


Copper’s capacity to perform great deeds in small 
space is unique. The newer hearing aids are only one 
instance of the way this metal lends itself to modern 
miniaturization. 


ww 


phones, wrist watches . . . the list is endless! Copper 
and copper-base alloys “‘miniaturize”’ in new ways 


almost every day. 

product-size, the outstanding 
Electrical 
permanent rust 


For regardless of 
properties of Copper function efficiently 
conductivity . 
lessness and excellent workability these are some 
of Copper’s great gifts to American invention and 
production. 


. heat transfer 


Working with Copper your net cost is always less 
ened by the higher-cash-value of your manufacturing 
scrap! 

Plan to use Copper in your product! Continuous 


expansion in the Copper Industry assures you an 


“Pocket” radios (with printed circuits) tele- ample suppiy for your future needs 


COPPER *BRASS °* BRONZE 


in over 40 Standard Alloys! 


For other examples of miniaturization, write to the Copper & Brass Research Association, 420 Lexington Ave., New York 17 
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ORDNANCE 


The design, development and testing of 
advanced ordnance products and sys- 
. tems is one of the principal activities of 
the Research and Development group 
at Rheem Aircraft Division. The techni- 


t cal capabilities of Rheem in this field 
are evident in the extensive list of proj- 
, 2 ects currently being conducted for the 
military and their suppliers 
’ iy ¢ MISSILE WARHEAD SYSTEMS 
e’sh '; ¢ FUZING 
> sd ¢ EXPLOSIVE ORDNANCE 
| a TESTING 
,° * MINES 
,* ¥ ¢ GRENADES 
a rer 7 * PRACTICE BOMBS 
é Rheem Ordnance Engineering is pre 





pared to conduct complete programs in 
the field of ordnance systems including 
e concept 

e systems analysis 

e development & testing 

e prototype 

© production engineering 

Ordnance research and engineering is 
complemented by the production facili 
ties of the Aircraft Division of Rheem 
Manufacturing. Numerous ordnanc« 
products and systems are currently in 
production. 




















The Rheem devel Vee Super Nike t 
system being tested on rocket sled 


Rhee m1 







Engineers: join Rheem in challenging tech 






nical work! 






RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 
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a 


A Research Project of Dr. Harry Nyquist, 
Senior Scientist, Stavid Engineering, Inc. ane Cree 
PROJECTS INCLUDE: 


Dr. Nyquist is a pioneer in advanced areas of electronics such as Information Theory oe 
and circuit noise, and is credited with nearly 150 patents in the field of communi 

cations. He is now contributing his exceptional! analytical ability to Stavid’s work 
on a far reaching anti-missile system. Men like Dr. Nyquist are typical of Stavid’s 
icepts... 


outstanding scientists and engineers who are working on advanced « 


years ahead of actual systems development 

In Stavid’s objective engineering atmosphere, scientific, development and 
manufacturing teams are producing a wide range of electronic systems for all 
branches of the military. Typical of such projects is the REGULUS missile command 
guidance system, designed, built and maintained in operational status by Stavid 


Ss TA V/s D Engineering, INC. 01s, sew se 


= y ¢ y ea 
Hmaginatir CHLCCAGIUCS . 


Engineers and Scientists: Join Stavid’s Advanced Systems Engineering Team. 


— LT 








FAST FASTENERS 





EATON-RELIANCE KEPS 


For better products at lower cost, design 


EATS 
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FOR FASTER 
PRODUCTION 


and industrial engineers are specifying 
fasteners with high efficiency. Among 
these, in the “fast fastener” class, are 
Eaton Keps, preassembled nuts and 
tooth type washers, that combine the 
ease of one-piece fasteners with the hold- 
ing power and tension of standard nuts 
and lock washers. Starting is easy—be- 
cause of recessed openings formed into 
the nuts. Freely rotating tooth type 
washers preassembled on the nuts, per- 
mit quicker assembly in both hand and 
hopper-fed operations. The use of these 
units results in time savings, increased 
production, elimination of lost parts, and 
exactly balanced inventories. 


Detailed information ae 

will be sent free of a. ] 
charge, or a Fasten- < / 
ing Engineer will ~~. / 

call at your re- 


quest. L *4P0m 


= 


—_—— RELIANCE DIVISION 


ROSES SS SSeS COMPANY 
S1Q CHARLES AVENUE MASSILLON. OHIO 


SALES OFFICES: NEW YORK @ CLEVELAND @ DETROIT 
CHICAGO @ ST.LOUIS © SAN FRANCISCO ® LOS ANGELES 











ARMAMENT ELECTRONICS 


W.H. Van Vliet 





Stable Platform.—A new lightweight versatile gyro system 
S ‘ sunced by the Sperry Gyroscope Company tor ust 
gh-speed jets. The system has achieved classic precision 


ording to the company. The system makes use of two identical 


rtical gyros to create a fixed plane or “stable platform” in 


and Maintainability—Gen. Edwin W. Rawlings, 


Reliability 
‘Ol Air Materiel Command, told a recent 


meeting Ol 











he Electronics Industries Association that signif ant gaims in 
relial y of electronics products and components must be 
acd , ire the re lability z Ss] en General Rawlings as 
ired association that the Air Force would provide all pos- 
le assistance and cooperation i the development specilica- 
ions tatistical data dealing with performance factors 
Che problem of maintainability was aligned with the problen 
f rel as having equal importance. A recent report was 
d ich stated that the cost of maintaining electronic equip 
ent the Air Force per yea is about twice the juisitiot 
st. General Ra rs indicated that industry could look for 
ward to an even greater shift in the over-all business of the 
\ir Force providing that the problems of reliability and main 
tainability could be solved. 
High-temperature Components.—.A new technique involving 


a vacuum-evaporation process may e the answer to operatior 


variety of electronic components at temperatures as 


a ( 
is 500 degrees ce grade. Recent deve ent yy oO ) 
cha s, Im the applica ‘ mentally new 
esst d te mues Nave icated that s ta i] progress 
¢ Lci¢ i that i eres inticipa d Che 
( has produc ipacit mentally that operate a 
0) es centigrade a 1 etector hat erate t the 
i te «rature. Con Ss whi operate at te ture 
00 devre ind even 350 de ay ue to the al 
dy versatile science of el ics 
I erature ope ele ( ll a 
( he reliability of electronic systems. whose biggest 
he wlure tr i gh temperat ¢ eratior 
Me In to W t De 
\ Center im t p t Howeve tl elo t 
{ cr i ll CN at 


\rmy Signal Corps has had methods of 


impr oving the returns of radar pulses studied by Radiation, Ine 
Melbourne, Fla. A means of improving radar returns fron 

| al ift was investigated. Methods which were undet 

i ve c deratio cluded the use of vari issive reflectors 
1 Most a raf ire wer examin ition by | S. and x 


the prol em 


g a reflective 


bands 


refore exists in findit 


levice or material that will enhance returns in the three 


Spacistor.—The spacistor recently invented by three Raytheon 


scientist a new semiconductor combining many desirable 
features of both the transistor and vacuum tube: vet it is based 
i new rinciple The spacistor is sn all, like the transistor, 

nd has no filaments, uses little power, and has an unlimited life 
eoretic It is a voltage device with high output and input 
edances a vacuum tubs ( ( ntimucd on fp 710) 
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New wayto 


pinpoint 
a payload 












Never Before 


Newpedal-operated 






inching control per- 






mits positioning of 
the load with pin- 
point accuracy in 








either forward or 






reverse range. 






Now Allison Torqmartic Drive brings new power, ease and precision to big fork-lift trucks 


Now, for the first time, here is a full power-shift transmission for giant fork-lift trucks. 


It’s the new TorgmatTic CRT-3331-3—specially designed to handle maximum 
engine torque in vehicles with limited chassis space, such as fork-lifts, underground ore 
carriers and other material handlers. 


Its converter multiplies engine torque up to 350% —delivers this power with 
silken smoothness—eliminates load-tipping jolts. 


Its proved-on-the-job planetary transmission lets you shift under full power in all 
speeds—3 forward and 3 reverse—for faster work cycles. 


The exclusive oil-cushioned inching control permits enviable precision and accuracy 
saves you time, money and equipment. 


For truly modern, materials handling equipment, it will pay you to get the Allison Tor@Maric story. 
Ask your equipment dealer, or write: 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis 6, Indiana 


179, 
OFe "we TORQMATIC DRIVES 
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AT ROCKETDYNE— 





NATIONAL SEAMLESS 


STEEL CYLINDERS 
store gaseous nitrogen 


at 3,000 psi 


The Propulsion Field Laboratory of Rocketdyne 
is using USS National Seamless Steel Cylinders to 
store gaseous nitrogen at pressures of 3,000 psi. 
The gas is used as a pressure source during tests 





of iarge liquid rocket engines. 
Rocketdyne is a division of North American 


Aviation, Inc. Its Propulsion Field Laboratory is highest-quality steel. Moreover, every cylinder 
the most extensive rocket engine test area in the undergoes a severe hydrostatic test before leaving 
Free World. the mill. Investigate USS National Seamless Cyl- 

In any application, regardless of pressures to be inders for gas storage. For information, write to 
stored, USS National Seamless Steel Cylinders National Tube Division, United States Steel 
provide the utmost in strength and dependability, Corporation, 525 William Penn Place, Pittsburgh 
because they are pierced from solid billets of the 30, Pennsylvania. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS STEEL CYLI 















710 ORDNANCE 








Avco today 


Avco 


makes things 


better 


for America 


Avco makes things better for America 


Avco Manufacturing Corporation 


420 Lexington Avenue, New York, N. Y, 











RECENT PATENTS 





> 


don’t get caught OFF BASE 





The outcome of another war 
will be determined by lead time 
more than any other factor. Mines 
Members of the American 
Ordnance Association realize 


this and are constantly working 


to devise means for improving and 











speeding up armament design, 
development, and production. 
As a member, you help keep 
America and your company 


from being “caught off base.” 


AMERICAN 
ORDNANCE Leonard 
ASSOCIATION 


MILLS BUILDING e Washington 6, D. C. 
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Rigidity! At equal weight, magnesium is 18 times stiffer than steel 


Magnesium’s unique combination of strength and _ light 
weight gives it some outstanding abilities as a structural 
metal. Take rigidity, for example. A magnesium bar has 


22% the stiffness of a steel bar of the same dimensions 


But stiffness increases as the cube of section thickness. So, if 
thickness of the magnesium Is increast d to twice that of the 
steel, the magnesium bar will be over 70% more rigid—vyet 
weigh only half as much. And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 


18789 —or over 18 times—more rigid! 


YOU CAN DEPEND ON 
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Industrial Leaders 


“CONTAINERIZE” 


Waste As It Accumulates 


Dempster-Dumpster System 
Provides Temporary Storage at 
Points of Waste Accumulation 


Enclosed temporary storage of waste is 
the key to plant cleanliness and 
low-cost disposal. Clean Dempster- 
Dumpster Containers, placed at major 
inside and outside waste accumulation 
points, perform this vital function. 
Costly rehandling is eliminated; one 
man and one truck-mounted Dempster- 
Dumpster dispose of all waste from 
your plant. . . picking up, hauling and 
dumping containers on a planned shut- 
tle schedule This low-investment 
System generally pays for itself in 18 


months or less. 


RUBBISH 
it ) SLUDGE 


DUST >) 


= ste LIQUID 


la 


OFT gs 


Wid | onl =, [ 


WRITE TODAY for your free copy of the new manual, 


“How to Cut Industrial Waste Disposal Costs.” 


Dept. O-1, DEMPSTER BROTHERS, Knoxville 17, Tenn. 








CONTAINERIZED WASTE 


PICKED UP HAULED... 
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PARTIAL LIST OF 
USERS 


Aluminum Company of America 
Armour & Company 
Douglas Aircraft Co., Inc. 
Dow Chemical 
E. |. Du Pont 
Ford Motor Company 
General Electric Corporation 
General Motors Corporation 
Goodyear Tire & Rubber 
Gulf Oil Company 
Ingersoll-Rand Company 
Johns-Manville 
North American Aviation, Inc. 
Republic Steel 
Reynolds Metals 
Standard Oil Company 
U. S. Gypsum 
U. S. Rubber Co. 

U. S. Steel 
Westinghouse 


. AND DUMPED 
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Load-release 


mechanism. 
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Step into | UNVIURRUY 


... the fabulous world which electronic computers are helping shape today! 


} 
ELP YOURSELF to a dream of ernment, At 
poli wealth that staggers and Scien 


the imagination—atomic power for research 

transportation interplanetary throug 

space travel electronic miracles scale 

to take the drudgery from daily liv- the ¢ 

ing a world of super abundance in nucle: 
Actually it’s all possible. Plan 


ning, development, experimentation 


PHILCO Transac” Computer 


speeded-up through use of elec- Fulfilling the need for faster, me¢ The world's first all-transistor, large-scale 
tronic ‘brains are already mak- reliable and compact large ile dats data processing system 
ing our dreams of tomorrow a reality processing systems, Phil proud * TRANSAC”’—Trodemork of Philco 


: , . Tronsist 
Toward this end, the U. S. Gov- to present TRANSAC 10. 


r Avtometc 


PH | LC GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, 


PENNSYLVANIA 
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EXPERIENCE 
IN 
ORDNANCE 
WORK 


Here are some of the 
Ordnance items produced 


by Aetna-Standard 


over the years... 


Gun Mounts Leveling Sockets 


Gun Carriages Axle Bearings 


Howitzer Carriages Nozzle Plugs 


Drill Guns Traversing Mechanisms 


Pilot Models Bogie Hubs 


Breech Rings Rocket Cases and Launchers 


Navy Yokes Landing Mat Machines 


15° H. C. Projectiles Fork Lift Trucks 


Shell Crimpers Half-Track Carriages 


Firing Mechanisms Skysweepers 


Tank Turret Redesign 


AETNA*STANDARD 


THE AETNA-STANDARD ENGINEERING COMPANY 


General Offices: Pittsburgh, Pa. * Plants: Ellwood City, Pa., Warren, Ohio 
Process Laboratory: Akron, Ohio 


CONTINUOUS GALVANIZING LINES ° CONTINUOUS ELECTROLYTIC TINNING LINES 

SIDE TRIMMING AND SHEAR LINES AND OTHER FINISHING EQUIPMENT CONTINU 

OUS BUTT WELD PIPE MILLS SEAMLESS TUBE MILLS DRAWBENCHES AND 

OTHER COLD DRAW EQUIPMENT ROLLS AND CASTINGS ¢ EXTRUDERS, MILLS 
PRESSES FOR RUBBER AND PLASTIC 


Reviews in this issue by: 





Cor. Grorce S$. Brapy, 


FF. W. Fosrer Gieason 


If 


hi 


Richarp P. Hines 


¢7 
more I 


R. E. Lewis, ma 
R. K. Siri, 
Lieur. Cor. S. M. 


SMOLENSKY 


Capt. J. M. P. Wricurt, U.S. 


7 
hh 





Soviet Education for Science and Technology. By Alexander 


1. New York: John Wiley & S« 


the Technology Press, Massachusetts Institute ot 


with 


Pech 


G. Kore yns, Inc., yointly 


. Sx = 
Ip. DS.50. 
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Take Aim 


With reasonable aim you can’t miss because the target is so close. 


The key scientist, engineer and military expert gets and reads 


ORDNANCE Magazine. 


Nothing else published links the whole armament picture together 


—from rockets, missiles and satellites, to guns, tanks and planes. 


For thirty-seven years ORDNANCE has been the BASIC Book. 
It remains THE book of authority and decision. Its audience is right in 


front of you. 


Be there intelligibly, and stay there, with whatever you have to say. 
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GUN BRUSHES 


also come from 


LLER BRUSH 


The long life of these rugged Gun 
Brushes can be traced to their Fullergript 
construction. Brush material is packed, 
into a metal channel, solidly. This an- 
chored-in-metal design produces a brush- 
ing face of maximum density. That is why 
these brushes do their job thoroughly and 


wear for a long period of time. 


INDUSTRIAL 


tHe FULLER BRUSH co., 


DIV. 


3585 MAIN 
HARTFORD 15, 


NORTHERN 
‘ ORDNANCE! 
INCORPORATED 


SUBSIDIARY 


NORTHERN PUMP 
COMPANY 


Kos & 


MINNEAPOLIS 
MINNESOTA 


’*~ * * 
PRIME SUPPLIER TO 


BUREAU OF ORDNANCE 
U.S. NAVY 
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my d or dratted 
tour ve 
Schools are 
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umented.—GI 


The Battle of Cassino. Fred Majdalany. Boston: Houghton 
Mifflin Company. 309 pp. $4. 


the “Battle of ( 


has superbly nar 
World War II. Thi 


vividly t 


assino” 


very 

e ina continuou 

disconnected, always tragic, 
nd in sight 

picts the massive 

limited pattern of human 

tr 


are of gallant met 


account of 
the layman 
STREET 
CONN. 


The Making of a Moon—The Story of the Earth Satellite 


Program. By Arthur C. Clarke. New York: Harper & 


Brothers. 205 pp. $3.50. 


Bis 


however time when 


more about he 1 hicles the forces 


in orbit, how they wail nd information bac! 


their potential 


future 
ghtforward 1 interesting 


Red moons 





Low Level Mission. By Leon Wolff. New York: Doubleday 
& Company. 240 pp. $4.50. 


Titi story of 


Ploesti 
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the Ninth Air 


teen ve: 


the heroic strike by Force : 


iWains 


the oil fields reman four irs, an almost 
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mered epic 
dred miles 
and ] ick, 
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Medite rranean to the talkans 


courage i sever 


ss the 


\frica acre 


from 


almost all the wavy at practically ound-level, using 


B-24’s, 


ied again air 


into an area that was one of the most heavils 


attack 
Medal o 


in all | this was the opera 


urope 


winners than a 


tron tha " 


nm account ot 


ent command decisions that dictated the 


results that occurred over Ploesti on August 1 


in the war it was recognized that Ploesti was the largest 
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In the third of the Navy’ s Vanguard tests, a 
Satellite vet eave oewy-Hydropre aur 
tion at Car > Cas averal, Fla. ¢ ff, 4 S. Navy pt 


and in progress... 
Loewy missile-launching and ground- mandling equiprient 


While test firing of Martin’s Vanguard vehicles from the from entering the excavatio -umps for a spec 
Loewy-Hydropress launching installation at the At designed well-point system were worked around 
Force Missile Test Center, Cape Canaveral, Fla., claims clock to permit sealing off the pit with a concer 
world-wide attention, another rocketry project of great 7 ft. thick and erecting 4-ft.-thick walls 
importance—**Shaker’’—is also advancing. The next phase—construc - d 

A foundation of enormous proportions has been built room to accommodate the complex insta 

to contain this Loewy-designed installation, which will proceeding on schedule. And at the same 
simulate actual pitch, roll and heave motions as tape- powerful hydraulic machinery is being built 
recorded by the Navy on the high seas. As a division of Baldwin-l ime-Bamikon 

To house Loewy’s tossing giant a pit 54 ft. deep by 33 ft. nation’s most diversified industrial orga it 
square is required. And adjacent is a mammoth room Loewy-Hydropress has at its disposal the vast 
for the simulator’s mechanisms, which include motors facturing facilities of B-L-H shops all over 

up to 2500 hp. Loewy has been selected to coors nate all act 
Located not more than 800 ft. from the Atlantic shore- B-L-H divisions in the ro ke WNSSICS Here 
line, the project posed difficult problems. Loewy- Write Dept. H-1, for literature and 

Hydropress engineers had to devise a way to keep wate! about your specific rocket or missile requirements 


Loew y-Hydropress Division , Lays 
; BALDWIN : LIMA: HAMILTON Ks 
111 FIFTH AVENUE, NEW YORK 3, N.Y. Rolling mills © Hydraulic machinery ¢ industrial engineering 
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WATER SAVING 


WITH TROUBLE-FREE 
COOLING EQUIPMENT 


NIAGARA 
Aero 
HEAT 

EXCHANGER 





Convenient 
Units Up To 
30,000,000 
BTU Capacity 


NIAGARA SECTIONAL Aero HEAT EXCHANGER 


Cools your jacket water for engines or process equipment or 
electric apparatus. Your closed system keeps free from dirt 
or maintenance troubles. You can cool air, gases, chemicals, 
quench baths, plating baths, welding machines, extrusion and 
drawing machines. You get real precise temperatures, save re- 
jections, lower production costs. Use NIAGARA AERO 
HEAT EXCHANGER cooling with atmospheric air... saves 
water, pumping, piping and power; quickly saves its costs. 
Write tor Bulletin No. 132. 


NIAGARA BLOWER COMPANY 


Dept. O-1, 405 Lexington Ave. New York 17, N. ¥ 





send your new address 


Please notify our Circulation Department as soon as 
possible of any change in your address. Then you'll be 
sure of receiving A.O.A. publications as usual, and at 
the same time help your Association save on postage 
costs. Use the form below. Mail to: ORDNANCE, 708 
Mills Building, Washington 6, D. C. 


CHANGE OF ADDRESS 
: NAME (print) 


NEW ADDRESS 


STREET 


CITY 


OLD ADDRESS 
b (attach old address label if available) 


a STREET 


B city - ZONE STATE - 
apm aemee He ee eS eS & = A 
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Gun Digest: Twelfth Edition, 1958. Edited by John T. Am 
ber. Chicago: Gun Digest Company. 320 pp. $2.95 
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Der Seekrieg, The German Navy's Story, 1939-1945. By Vice 


Adm. Friedrich Rug Annapolis: U. S. Naval Institute 
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Practical Astronomy. By W. Schroeder. New York: The 


Philosophical Library. 206 pp. $6. 
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structi on how to 


study imateur astronomy with in 


star finder 


tascinating 
and other 


a minimum of mathematics.—J. M. P 
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. treated with 


The Confederate Reader. Edited by Richard B. Harwell. 
New York: Longmans, Green and Company. 389 pp. 
$7.50. 


Ti © often desc riptions of evel 


impersonal and distorted by 


ts of the past, particularly mili 


tary, become very virtue of their 


treatment for particular objectives such as propaganda 
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On the Nike Ajax... 
the NARM'TAPE 


goes along... 
Not just for the ride! 


Missile engineers at Douglas Aircraft’s Santa Monica 
Division chose bonded Aircomb* sandwich construction 
for the fins of the Nike Ajax because of Aircomb’s superior 
strength-weight ratios, as well as its basic economy. 

However, in selecting the proper adhesive for bonding 
the fins, several important factors were considered: 
First, the adhesive must retain its strength under anticipated 
air friction temperatures. Next, the adhesive must be 
impervious to temperature extremes, moisture and fungus 
it was essential that the fins retain their designed load 
carrying qualities, no matter how, where, or for how long 
the missiles might be stored. Other important factors 
ease of fabrication and uniformity of bonding 

Tests showed Narmtape tops in every requirement 
Narmtape’s superior strength/temperature characteristics 
were more than adequate for the entire temperature range 
anticipated, and its moisture and fungus-resistant qualities were 
best in every way. Narmtape’s even distribution of 
adhesive throughout the cotton supporting cloth was a d 
improvement Over results attained by hand spraying 
and was readily adaptable to volume production methods 


Narmtape is one of a family of outstanding 


adhesives developed by Narmco to achieve optimum performance 


in bonded sandwich structures. Facing a sandwich, laminate, 
or metal bonding problem? Let Narmco adhesives help point 
the way to an economical, performance-tested solution 


Write today for specific performance and 
fabrication data on NARMCO ADHESIVES. 
Narmco technical field representatives 
throughout the United States and Canada can 
assist in solving your structural bonding design 
problems quickly, efficiently, economically. 





PIONEERING 


NARMCO RESINS & COATINGS CO. 
DEPT. S19, 600 VICTORIA STREET, COSTA MESA, CALIFORNIA 
LOS AN SEATTLE F TW 
PHILADELPHIA 


TULSA TORONTO 


*Aircomb, a lightweight sandwich core material, is a proprietary product of Douglas Aircraft 
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A missile is readied. Will it leap to 

its target? Or will it fail? In this moment of truth there can be 
no margin for error, either in the missile or in the preflight sys- 
tem that checks it out. That’s why Beckman checkout systems 
are as infallible as man can make them. 
The story of Beckman reliability is best told through Beckman- 
designed and manufactured industrial systems and sub-systems. 
Through Beckman solid-state circuitry and electromechanical 
designs proved in thousands of field applications. Through 
Beckman counters, timers and frequency meters used as stand- 
ards the world over. Through Beckman all-transistor data 
processors and magnetic-core automation controllers at work 
around the clock in process, steel, paper and aviation industries. 
For automatic preflight checkout of missiles or aircraft — wher- 
ever malfunction of electrical, control, power supply, hydraulic 
or pneumatic systems is critical —-look to a Beckman system 
for proven reliability. 


Beckman preflight checkout systems are available now at mod- 
erate cost. For more information, or for a consultation with a 
Beckman systems engineer, write to Dept. D-15-69. 


Beckman: 


Systems Division 
N. Muller Ave., Anaheim, Calif. 


a division of Beckman Instruments, Inc. 


Book Reviews (Contd.) 





morale. One can only get a true picture 


ot the tim vhen ther an opportunity 


ol the 


“The Confederate Reader” is a compila 


tion of well-selected papers covering all 
aspects of Southern life during the Civi 
War, written by Southerners and as un 
derstood by Southerners 

There is a sampling of all written ma 
terial covering the period—general orders, 
humorous sketches, novels, sermons, and 
songs. The selections bring torth with a 
peculiar freshness the words of the Con 
federates, recreating their own era, t 
lend new understanding to that great con- 
flict 

Mr. Harwell has made a distinct con 
tribution to our literature at this time by 
presenting very vividly the Confederate 
side of the Civil War as alive as if it 
were taking place today, as vital as this 


I 


morning's news.—S. M. SMOLENSKY. 


BOOKS RECEIVED 


Biological Effects of Whole-Body 
Gamma Radiation on Human Beings. 
By Harold O. Davidson. Baltimore 
Johns Hopkins Press. 101 pp. $3 

Closed-Circuit TV System Planning. 
By Mayer & Clupp. New York: Johr 
F ide Publisher, Inc 250 pp $10 

Dangerous Properties of Industrial Ma- 
terials. Revised and enlarged edition 
of Handbook of Dangerous Materials 
By N. Irving Sax. New York: Rein 
hold Publishing Corporation. 1467 pp 
$22.50 

Did Custer Disobey Orders at the Battle 
of the Little Big Horn? By Dr. Charles 
Kuhlman. Harrisburg : Stackpole Com 
pany. 56 pp. $1.50 

Digital Differential Analyzers. by 
George F. Forbes. Los Angeles 


Forbes. 208 pp $5 


George | 

Marine Electrical Practice. By G. © 
Watsort New York Philosophica 
Library, Inc. 325 pp. $12 

Practical Plant Protection and Policing 
By = W (,ocke Springtield I] 
Charles C. Thomas, Publisher. 149 pp 
$4.50 

Safety Aspects of Nuclear Reactors. By 
( Rogers McCullough. New York 
D. Van Nostrand Company. 237 pp 
SX 50 

Screw-Thread Standards for Federal 
Services, 1957. U. S. Department ot 
Commerce, National Bureau of Stand 
ards. Handbook H28 (1957), Part | 
Washington: U. S. Government Print 
ing Of 1.25 

Smith & Wesson Revolvers. By John E 
Parsons. New York: William Morrow 
& Company, Inc. 242 pp. $6 

Stereophonic Sound. By Norman H 
Crowhurst. New York: John F. Ridet 
Publisher, Inc. 128 pp. $2.25 

Transistor A.F. Amplifiers. By D. D 
Jones and R. A. Hilbourne. New York 
Philosophical Library. 152 pp. $6 

United Nations Peace Force, A. By Wil 
liam R. Frye. New York: Oceana 
Publications. 227 pp. $1 (paper) 
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A “CLEARING HOUSE” OF KNOWLEDGE 
ABOUT MOBILE HOUSING STRUCTURES 








AIRBORNE HOUSING SPECIALISTS . . . Structures for 
radar and communications equipment. 


SEAGOING DEFENSE STRUCTURES .. . Design and 
production experience with housings of all types. 


MOBILE GROUND CONTAINERS .. . Units for missile 
guidance, “‘listening,”” and generating equipment. 
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Consult Fruehauf’s Experienced Research and 
Engineering Staff With Any Problem Con- 
cerning Mobile Housings 


Since the need for airborne, seagoing, and ground-propelled 
radar control equipment arose when the guided missile be- 
came important as a weapon, Fruehauf has built thousands 
of highly specialized housings for such equipment. These 
Fruehauf-designed or Fruehauf-built shelters have run the 
structural gamut. They include insulated, air conditioned, 
heated, and refrigerated units to function from the Arctic 
to the desert. And they include compact, retractable-wall 
units for rapid delivery by air, land, or sea to the firing line 
wherever it may be. 

Fruehauf’s vast store of design, engineering, and produc- 
tion experience with all types of metals, structures, in- 
sulations, heating and cooling systems, and transportation 
methods — makes this 42-year-old firm a veritable “clearing 
house” of knowledge for you to draw upon. As the world’s 
largest commercial Trailer builder, Fruehauf is perfectly 
geared to meet problems and schedules in the mobile hous- 
ing category. 

Whether your contract concerns housing for missile guid- 
ance equipment, radar units, communications equipment, 
generating machinery, or any other mechanisms requiring 
both protection and mobility, consult Fruehauf freely for 
design or production assistance to be sure. 


FRUEHAUF TRAILER COMPANY 


MISSIKE PRODUCTS DIVISION 
- a 


10983 Harper Avenue, Detroit 32, Michigan 
5137 S. Boyle, Los Angeles 58, California 





NAA is at work in the fields of the future 


Outer Space: 
Fourth Frontier of Freedom 


The day approaches when command of space 





may be essential to our national security 


Today, our soldiers and sailors and airmen — essence, this is the same problem that NAA’s 





stand guard on the ramparts of the free world Rocketdyne Division has already solved in its 
. but at the same time our civilian and mili- _ trail-blazing work for our major missile pro- 
tary scientists and engineers are hard at work grams—Atlas, Jupiter, Thor, and Redstone. 
building our defenses on a new frontier. That Naturally, the performance of these larg: 
frontier is Outer Space. There, someday soon, rocket engines is classified. But this much can 


will lie the power to keep the world free—or be said: rocket engines of the necessary power 
enslave it and efficiency to hurl a heavy payload into an 


North American Aviation is in the thick of | earth-circling orbit have been available from 
this secret struggle. I xperience with super- NAA’s Rocketdyne Division for several years. 
sonic aircraft and missiles is the greatest inthe But these engines are built for specific defense 
free world. For several years now this experi- assignments under the direction of the Armed 
ence has been coming to grips with the toughest Services. The nation’s military capability 
challenge of our time—perfecting weapons that wisely has not been diverted to the satellite 
will not only span the planet Earth, but also program, which has been handled as a separate 
penetrate the airless void around it. scientific project. 

Rocketdyne is already at work on novel pro- 
Space Flight Starts Here pulsion systems even more highly specialized 


First basic essential in the stupendous task for use in true space. It is to a combination of 
of putting an inhabited vehicle into space isan these with the high-thrust chemical rocket 





ive thrust to drive engines already being built in quantity that 
it up through and beyond the atmosphere on man can look for a vehicle that will actually 
which conventional power plants rely. In | navigate in space. 
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INERTIAL NAVIGATION 


Man Into Space The Age of Automatic Flight 
At North An ’s] Angeles Divi- \t 
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Other bold new concepts now in develo 


ment at North American Aviation, Inc., so re . x t A 
include the YF-108, a long-range intercep- ponents testing , that a pilot « 


tor for the Air Force, which is now in the 
preliminary design phase atthe Los Angeles Aut t t ty to! 
Division; and the carrier-based A3J, first 


supersonic attack weapon system for the 
y . . . Nuclear Reactors: Power from the Atom 
Navy, which is now being built at the 


Columbus Division. 





ence North American has gained in buil ancing the t ! ( eriving 
ing more superso! rplanes than all tical t t I t 
other compar ned, that will set t t t 
pattern for tomorrow. For over twent} Atomic I gy ( mission’s program ROCKET ENGINES 
years North American has proved itsability have pior by tl 
to meet the nation’s air needs—in quantity, Since last July the Sodium Reactor 
} } } ] or > — , +} vt , X\T y 
on schedule, and at lowest possible cost. Exp é eS a Susana Moun- 


NORTH AMERICAN AVIATION, INC. 
fe A) ae: i 
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CONTRAVES ITALIANA 5S. p. A. 
| ROMA 
LUNGOTEVERE DELLE ARMI, 12 
VIA TIBURTINA, 965 
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MISSILE MOTORS FROM 
















At its new Utah Division, an 11,000-acre, company owned facility, 
THIOKOL is capable of producing solid propellant rocket engines of 
unprecedented size and power—engines that may hold the key to our 
country's operational IRBM and ICBM missiles. 

THIOKOL is the only manufacturer of large solid propellant motors having 
the performance capabilities and flight-proven reliability required by 
large, long range missiles. Almost 100% reliability has been proved 
Tamiltiatela-tetMeohM@sllelslmei tin: 

THIOKOL power plants prope! the operational! Nike-Hercules, Sergeant 


X-17 and other large missiles as yet unclassified 


TAtoko€ * 


CHEMICAL CORPORATION 


TRENTON, N. J. + ELKTON, MD. + HUNTSVILLE ALA + MARSHALL TEXAS 
MOSS POINT, MISS BRIGHAM CITY, UTAH 




















Registered trademark of the Thiokol Chemical Corporation for it 1 poly 







rocket propellants, plasticizers and othe hemica 


> 
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Looking for solutions? 
AMF has missile experience you can use 


e Building a reliable missile system introduces problems at every step . . . the 
kind AMF solves daily. From drawing board to target, AMF is constantly 
bridging the gap between missile concept and performance. ® This wealth 
of experience, gained as a leading contributor to numerous major missile 
programs, can produce the solution to your particular problem. e For a full 
description of AMF engineering and production facilities in the missile field, 
as well as a review of their performance, contact the AMF Defense Products 


Manager in any of the cities listed below. 


(inf) 


DEFENSE 
@ Auxilic w es PRODUCTS 


@ Control Systems 


@ Armament 
@ Ballistics 
@ Rodor Ant 35 


Defense Products Group 
AMERICAN MACHINE & FOUNDRY COMPANY 


1101 North Royal Street, Alexandria, Va. 


le 





nent 


Asbury Park @ Atlanta @ Boston @ Brooklyn @ Dallas @ Dayton @ Los Angeles @ Seattle @ Tucson @ Washington, D.C, 
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For Navy missilemen...a bird in the hand 


His hands hold the firepower of an entire fleet packed 
into one guided missile—an awesome “bird” that carries 
a nuclear warhead. It is Chance Vought’s Regulus /1, a 
supersonic missile that is joining the Navy to give the 
U. S. unmatched missile striking power. 

No promise for tomorrow, it is on hand today. 

Regulus II is the big brother of Regulus I, the Navy 
missile with a 3-year hitch. This Fleet veteran has proved 
its uncanny accuracy and remarkable reliability in more 
than 650 launchings, 





These are America’s ready-to-go missiles...engineering 
triumphs that mean accurate, deliverable power for your 
Nuclear Navy. They 
Vought—pioneer U. S. missile-maker with an unequalled 
backlog of working Knowledge in the development of 


are being produced by Chance 


surtace-to-surlace missile systems, 


——., 


OUGHT AIRCRArT 


RRPORATE S 


CHANCE 
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The building of tomorrow... 
- supported by Flynn aluminum extrusions 


A revolution in building design! Just two years ago, 
inventor R. Buckminster Fuller made tents obsolete 
for the Marine Corps by designing the “Geodesic 
Dome’’— portable, simple, supported on extruded 
aluminum framework.* 


Michael Flynn produced the extrusions used for 
the framework. 


These lightweight, efficient structures caught on like 
fire in dry brush. They've since gotten bigger, more 
elaborate, more versatile. From being used as tem 
porary buildings they’ve advanced to the point where 
now a 515-foot dome has been proposed for a shopping 
center. And Flynn has been a vital part of the geodesic 
movement from its beginning, supplying the extruded 
aluminum skeleton that does away with cumbersome 
vertical supports. 


Quality extrusions are a result not only of quality 
materials and tools but of fine craftsmanship and long 
experience. These very characteristics— materials, 
tools, craftsmanship, experience—set Flynn products 
above the crowd in the fast-growing extrusion field. 











For large or small quantities, in custom or stock 
profiles, rely on Flynn; for fast, as-promised delivery, 
rely on Flynn; for economy, strict adherence to your 
specifications, and over-all metallurgical superiority 
rely on Flynn extrusions. 


Marine Corps domes were engineered and fabricated by 
Magnesium Products of Milwaukee, Inc. using Flynn extrusions. 


mii=)e)ee 


MICHAEL FLYNN MANUFACTURING COMPANY 


Aluminum Division 


700 EAST GODFREY AVENUE, PHILA. 24, PA........ .Tel.: Fidelity 2-5500 
51 EAST 42ND STREET, NEW YORK 17, N.Y..... Tel.: YUkon 6-602 
937 RADCLIFFE ROAD, TOWSON, MD . Tel.: VAlley 3-2090 
133 MAPLE STREET, SPRINGFIELD, MASS... ‘ ...Tel.: REput 3-2814 


- E&Y PY/ Pil 
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The man who 
wouldn't give up 


500 MASSED ROCKETS shook the brand-new 


Brooklyn Bridge, screamed up into the May eve- 
ning and showered the city with red and gold. 

While behind a darkened window, a big. gaunt 
man sat and watched, too « rippled and pain- 
wracked to attend the opening day festivities for 
the bridge. 

This was a pity, for he had built it. 

Which means that when money gave out. Chief 
Engineer Roebling pleaded for more. When dis- 
turbing changes of plan had to be made. Roebling 
fought them through. And when a hundred pan- 
icked men were trapped under the East River in a 
flooded caisson. Roebling saved them. 

Spinning the giant steel spiderweb not only 
exacted 13 years of Roebling’s life. from 1870 to 
1883, but very early in the game it crippled him 
forever with the caisson disease, 

But he never gave up. saw the job through to 
the end. His were the courage, skill and vision 
that make Americans a nation of great builders 
a strong. growing nation. And a nation whose 
Savings Bonds rank with the world’s finest in- 
vestments. 

For the constructive strength of 168 million 
Americans stands behind these Bonds. This is why, 
when you buy U.S. Savings Bonds, our Govern- 
ment can absolutely guarantee the safety of your 
principal—up to any amount—and the rate of in- 
terest you receive. 

You cannot get a better guarantee than that. 
Why not invest in U.S. Savings Bonds regularly 
—where you bank or through the Pavroll Savings 
Plan where vou work? And held the Savings 


Bonds you have. 


Safe as America—U.S. Savings Bonds 





The U.S. Government d , t. It 
by this publica t i gf a tandt 
azn . j “" t 
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Now teamed for Diesel Leadership 









MODEL OM 636 19—34 H. P. 


CURTISS-WRIGHT 


“World's Finest Aircraft Engines” 


MERCEDES-BENZ 


“World's Finest Diesel Engines” 





MODEL OM 321 60—94 H. P 


MODEL OM 315 85—120 H. P. 


Dependability . . . superior performance and economy handling, transportation, electrical generating, agri- 
. Maximum power-to-weight ratio these arc C ral, oil and gas equipment and vehicles. 
some of the features that have made the name The Utica-Bend Division has factory sales and 
Mercedes-Benz world-famous — in Diesel engines as service offices in key areas and m lintenance personnel 
in fine automobiles. Now, Mercedes-Benz Diesels, in trained at Daimler-Benz, A.G. in Stuttgart, West Ger- 
models ranging from 19 to 3,000 saudi are many, to assure full maintenance and spare parts 
stocks for all users of Mercedes-Benz equipment. 


available through the Utica-Bend Division of Curtiss- 
Wright Corporation, for use by manufacturers and 
users of industrial, marine, construction and materials 





UTICA-BEND DIVISION 


URTISS-WRIGHT 


CORPORATION e UTICA, MICHIGAN 


For complete information on Mercedes-Benz 


Diesel Engines, write on your business letterhead 
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You have no 


size barrier 


with ARNOLD 
MOLYBDENUM 
PERMALLOY 
POWDER CORES 


is required for its manufacture and insures its uniform 
physical and magnetic properties. This big core is also 
offered in the other three standard permeabilities of 60, 
26 and 14 Mu 

Most core sizes can be furnished with a controlled 
for production use the small “Cheerio” core illustrated temperature coefficient of inductance in the range of 30° F 
above. Today, hundreds of thousands of Arnold ‘‘Cheerio”’ to 130° F. Many can be supplied temperature stabilized 
cores are filling the requirement for miniaturization in over the wide range covered by the MIL-T-27 specification 
circuit design in industrial and military applications. And of -55° C to +85° C another of the special features 


Starting with the smallest up to the largest, Arnold leads 
the way in offering you a full range of Molybdenum 
Permalloy Powder cores for greater design flexibility 
from 0.500’’ O.D. to 5.218’’ O.D 

As Jong ago as 1953 Arnold pioneered and developed 


even smaller sizes are now under development at the 
Arnold Engineering Company. 

Arnold also is the exclusive producer of the largest 125 
Mu core commercially available. A huge 2,000 ton press 





For more information write for 
Bulletin PC-104B 
plete line of Mo-Pe lloy Powder 


0.500" O.D 
Com 
t*anor” 


ADDRESS DEPT. 0-81 











RNOLD 


THE Al 


Boston: 49 Waltham St., Lexington 


only Arnold provides. @ Let us handle all your magnetic 
materials requirements from the most extensive line in the 
industry: Powder cores, tape cores, cast or sintered Alnico 
permanent magnets, and special magnetic materials. 


wsw 6961 


ENGINEERING (COMPANY 


Main Office & Plant: Marengo, Illinois 





Repath Pacific Division Plant: 641 East 61st Street, Los Angeles, Calif. 


District Sales, Offices: 
los Angeles: 3450 Wilshire Bivd. 


New York: 350 Fifth Ave. Washington, D.C.: 1001-15th St., N.W. 
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KEEP AMERICA STRONG FOR PEACE 


Introduce your friends to the A.0.A. 


Many of your friends, who also have a strong interest in national prepared- 
ness, would be anxious to take advantage of A.O.A. membership if they knew 
more about our Association. 

Why not tell them how the Ordnance Association works for the national 
defense along with our armed forces .. . and how their support of the A.O.A. 
can really help. 

At the same time, be sure to explain the benefits and services of member- 
ship, including ORpNANCE magazine, [ie ComMon Derense newsletter, and 
INpusTRIAL PREPAREDNESs—the world’s leading publications on ordnance and 


armament preparedness. 


Better yet, send a friend this page and tell him of the 


personal satisfaction you derive from A.O.A. membership. 








APPLICATION FOR MEMBERSHIP 


American Ordnance Association | hereby apply for individual membership in the Amer- 
ican Ordnance Association and enclose annual dues ($4 for 


708 Mills Building one year, or $10 for three years) which include all pub- 
Washington 6, D. C. lications of the society and all other membership privileges. 


I certify that | am a citizen of the United States. 
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GREER designs and builds 


the most efficient and dependable 


HYDRAUL LIC SYSTEMS, 




















GREER PROVIDES A COMPLETE POWER PACKAGE AT Low cost! 


yf hydraulic Terrier and Th . Greer has provided systems and 
Greer has components for thes cca ai of —_ rimental 
inception of the pi am 





Greer’s enviable reputation for the creation ¢ 
systems began more than 15 years ago. 


designed, ps ae and built hundreds of hydraulic missiles since the 


systems fi r leading aircraft and equi ment manu Greer’s staff of engineers is ready to put this hard-to- 
facturers. You'll find Greer systems on planes, aye find experience and know h yW to work for you. Greer 


shun saa. buses. machii wand on > “— . : 
missiles, submarines, buses, machinery and ¢ now offers you on-time delivery of a complete hydrau- 
bably at 


almost any hydraulic equipment you can name. lie system for your missile launcher... proba 
Greer’s important contribution in the guided missile field t uld cost you to design the system alone. 
includes major work on the Bomarc, Redstone, 


GREER GROUND SUPPORT EQUIPMENT 


t us now for immediate action. 











MISSILE GO NO-GO SYSTEMS MISSILE LAUNCHING SYSTEMS MISSILE GAS BOOSTER SYSTEMS 











GREER HYDRAULICS, INC. * NEW YORK INTERNATIONAL AIRPORT * JAMAICA 30, NEW YORK 
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FIREPOWER 


HAL PLIN WANN WAN ir RHEE 


rhis section of OkpNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Committees of the 


American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Ballisties via Univae 


Digital computer adds speed. accuracy to small-arms ballistic studies 


Dr. Jeror 


the type ol 


sure 1S usually 


Ing an OS« 





CONTENTS 
ARMAMENT TECHNOLOGY 
; ‘ tI} lo not fully descr SECTION 
the motior iu royectiie Wl vul Ballistics via Univac 
\ more complete and usetul descript Dr. Jerome P. heupe 
is afforded, | 
the pressure ' nc _— py Age 4 
es . . ol ORF \ té 
not of tme but of bull ray down ; 
the barrel. — vin Accurate Rifle Fire 
the velocit ( tt | t tt 


Victor hovae 
barrel as a function of tra 


The Hawk Motor Tube 
Larry Shiller 
yes cur ind in fact any cut sap 
relating ul antit pressure, 
: Military Literature 
tuume elocity, and travel may 


t\ ( Robert M. Lanedon 
ived from the numerical t tt 


diflerentia 











January-February 1958 





irmament Technology 





ocity unco 


these equations 


boundary that, at the 


the 


lescriptr 


complete « 
b 1] ' ‘tT 
ullet (or yvroup ¢ 


shotshell) « 








ry , 

ibrated pressure-tl 
, 

iv be proyected onto 


es and the pressure 


in inches 
enetic tape. 

The remainder o 

simply of twelve ballistic param 


} 
1 


dW ith each 


' ' 
roblem-title 


1} 
ballistic) parameter 


and 

barrel 

arily used in the 
arithmetic detail 
quired o 

input da 
lecumal 
the input 


the 


nsistent 


Sink 


correspon values It 
computed in units of milliseconds 
ire decimal 

sent to the output tay 

wion routine 1 


and second 


1f Simpson's 


I 


il integrati 


1 minimum of three 


needed to comput 


using this 


pressure 
The first incre 


' | 


an increment ¢ irea 


ms 


ment cannot be so computed but n 


ORDNANCE 





Armament Technology 





be approximated with suthcient ccu travel tunction ¢ 
racy by ( ) | l V1 I ; the corrected 
the increment « lume in whi th Initial travel 
pressure-uume cury s divided and 4 

1S the first nonzero pressure Value, 

Cumulative sums of alternate areas will 

then yield co rdinates for the inte 


grated curve. 


A WORD of Zs tollows the last p 
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direct the Un 
and yo to the output 
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Inexactness 

time curve 

computati¢ 
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negative, | 
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muzzle exit 


test on the 


the test 18 passed there 


assurance th t t sure ¢ lat: ypewritel 
and muzzle ity were correctly 1 2rob—XXX 
corded. 

In order to d af 
} A technician takes readings from some of the complex electronic 
the computer mus maa te ul equipment used to determine the interior ballistics of small-arms. 
corrected valu 
at the time the 
zle. From the 


when 


and from th 
S’(t) and 
that 


W hen 


and when 


t> t, 


Thus the existence of a true 
exit time is established by the com- 
puter by testing for a change in the 
relative magnitude or two quantities, 
The values of S’(t) and V’(t) at the 
time of the unequality change are then 
used to compute (1 k ). If the above 
tests are passed ind k computed, the 
corrected velocity function 1s cé mputed 


from V (1 k)V’ and the corrected 
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Future Security Today 


The Technical Program Planning Documents of the Air Force 
are promoting the Sctence-Industry Team concept in research 


and development for air supremacy in the conflicts of tomorrow 


Col. John R. V. Dickson 
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Accurate Rifle Fire 


A proposed method to compare candidate rifles and to furnish 


some quantitative aspects of shooting errors, including data on 


the effective Ness of the gunner-weapon team as a function of range 


OR an individual shooter, the se 
lection ot a rifle ts venerally a 
matter of personal preference, the 
ee : : 

of his bankroll, and possibly some 


outside 


influence. For an Army test 
agency, the selection is far more com 
plex. 

From a military point of view, utility 
consists ol high achievement in numer 
ous factors, such as accuracy, reliability, 
rate of fire, range and terminal effect, 
minimum weight, ease of operation 
ind maintenance, durability, etc. 


As for accuracy, decision is hindered 


by difficulty in evaluating relative per 


formance of two or more types and in 


assessing their effectiveness in the hands 


of a large potential population of users. 


Over the past century, the caliber of 


military rifles dropped from .45 to .30; 
iccuracy of service ammunition im 
proved in consistency (smaller shot pat 
trom 50 to 


200 yards in the Civil War to about 


tern). But combat range, 


vards at the present time, 


has not increased appreciably. Rate of 
have made the 


fire alone appears to 


yreatest advance. 


ROM the 


record of 1,0 


point of view of effective 
range, a o-vard firing 


in 1870 shows that 1o caliber .45 rifles 
crack 
out of 100 inside an oval 


high. 


passed by Camp Perry competitors with 


hits 


12.5 feet wid 


fired by shots achieved 92 


by 9.5 feet This has been sur 


Springhelds and match ammunition, 


but not by many Army riflemen with 


service rifles. 


Victor Kovac 





former mem 
Infan 
Ga. 


*s 


Mel- 





purpose ol this article is to de 


: ae ; 
be a possible method ot comparing 


indidate rifles and to furnish some 


shooting crror 


By being aware of the nature and 


aspects ¢ 


quantitative 
mag 
nitude of errors, we can learn to over 


come them. 


The principal points of this approach 


\ 
are (1) that accuracy ol group ol 


riff nen | tal which 1 nr n 
riflemen be taken Which Is a represen 


tative sample of the potential popula 


tion of users and (2) that the 


tested be expe sed to both ideal and field 
conditions. 

field 
(Army 
men 


marksmen, and 


For example, n < actual test, 
] 


, , 
hiring consisted of the typical 


transition course hired by twelve 


a mixture experts, 


average riflemen. The targets were 


kneeling silhouettes which popped up 


1 
for four seconds at ranges unknown 


to the firers. 
A program of firing and target lay 


out restricted the number of shots to 


SIX Or seven range zones. This per 


mitted averaging the hits within each 


} 1 
range zone which in turn vielded a 


~ 


characteristic curve of hit probability 


versus range. 


For the ideal firing, three or four 


. 
expert riflemen first zeroed their weap 


were further 


combined in order 


of external factors 
1 


errors. Finally, 


and the | Zeroing 


the weary immunition error, consist 


ing i tne I eviations 


terms of horizontal and 


and prot Bias IS 
deviatu n, ue 
rection, such as center ot 
tion trom 

] he ] tment P hahl 
faulty sight adjustment. robable error 
(PE) is a statistical measure such that 


one PI 1.c., M 


1 PI ncompasses hity per cent of 


istride a mean px int { 


the hits. This applies to m 


one dimension 
horizontal axis. 
For 


1 vertical-plane tar 


only; ¢.g. 


two dimensions, such 
vet, the perc 
within one vertical PI 


izontal PI f the center 
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ible error is 


is standard 
square dey 
trom the n 

In actual « 
viation Was us 
into probability 
al tables. 
probable 

our PI 
roximatle 
ispersion 

Che raw 


sition-course 


W ith we 
sents an 


runs thro 


inche 
mensions 
n held 


Breakd 


ariance 
tributing to 


| loriz ntal 


dadom 


countin 


misses; he ne 


Figure 1. 
iS change 
time to the 
sociated wi 


and possibl 
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onstant 
ve the au 


t 


be attributed 


unners t nd to make which 


Hence exp Ut l I urn myriad variations 
ure shots most pro DUIS countered 


1 factor of { itr two determines 


> has been re po ( is causing 
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The Hawk Motor ‘Tube 


Unusual deep-drawing job consisted of five basic press operations: 
cupping, reduction, combination reduction and iron, and two othe 


tronine: oberations. plus the usual annealine and lubrication cycles 
o Pom} - 


Larry Shiller 








= ‘ , 
l n Ci itic Was \/ ‘ er is chiel research Qui I¢ 
awarded a contract Dy the Ray and dageveiopment ce 

theon Manutacturing Cor pany ( \ ‘ 
production ot a small lot of motor cases Corporation, L mgeve I} i i i 
lor the Hawk yulrded nissile. [hese Cali} if i 5 ne 
motor cases were to be made by the - c 5 
deep-draw ny process as an integra M ’ : 
drawn cylinder without longitudinal « yey et _ ( c 
; - \V k ) 

central girth welds. S. ; ; 

This particular Hawk motor tube ts ( 
tor the so-called “double-chamber ver i re " 
sion. It has a tinished length of 82-278 The ha ania There a 
inches and an outside diameter of 14 ce 
inches; for 44 nches the tube has a h , cal my c 
mean wall thickness of 0.1065 and the raw manufacturer. The only unusus 
remainder of the t ve has a wa thick proble . wf inter ‘ , | i 
ness ot 675-1ncl The material 1 
specihed as aircralt-quality 4130 steel, A Hawk motor tube just off final press. 
The tubes are to be heat-treated for i 
100,000 p.s.l. Minimum vie rengtl . ! 
Belen first parts were off the presses ql 1S 

on September 30, 1957, or just 3 I 

months alter the project was under 1K th 

taken. The photograph shows the parts Si 

is they ome off the final press in the ( 

“as-drawn” condition. The dark and ae % 

light color zones on the parts corre- Che req 

spond to the thick and thin wall re- ) I 

gions ot the part respectively ind are 

due to the diflerential extension of the i 92,5 

lubricant film in the final ironing op 

eration. To our knowledge, this ap is heat-trea 

proximately )f inch-lony part for the ro} 

Hawk motor tube is the largest deep ( 1) be ] 

lrawn cylinder ever produced on con I} i 

ventional hydraulic press equipment 

this country. itime 
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Military Literature 


A selected list of recently published books on malitary history, 


operations, and bibliography from early times to the Suez affair 


designed to keep the serious student up to date in these fields 


INCE 1940 there has been on the 

part of the general public an in 

creased interest in military affairs, 
ind that interest continues to grow in 
all directions. There is no disputing 
the assertion that the military historian 
is today an accepted specialist, and per 
haps the most obvious recognition ot 
this continual growth of interest’ in 
military affairs is the record of publica 
tor each year brings 


tions in the held, 


forth an ever-increasing bounty of 
books having military affairs as their 
themes. 

This survey provides a selected check 
list to help students of military affairs 
become aware of what books are ap 
pearing in the military field. Because 
this writer has discussed naval and air 
no effort is made to 


that 


be woks else W he re, 
works of 


compilation, Only nonfiction books in 


include nature 1n this 


English are noted; a few British publi 
cations carry the price in shillings. 


Medieval. 
who would get back to fundamentals, 
F. E. Adcock’s “The Greek and Mace 
donmian Art of War” 


treatise worthy of its 


and ~For those 


Incient 


(California, $2) is 
1 concise, meaty 
distinguished Cambridge author. 
Longer, less scholarly, but certainly en 
thralling in content is veteran Harold 
(Knopf, 


Byzantine 


Lamb's “Constantinople” 





$5.75 which deals with the 
Justinian 


stalk 


such mighty warriors as Belisarius and 


capital during the reign of 


(s27-565), and across its 


S2 pages 


such directors of warriors as Theodora 


ind Justinian. 
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Robert M. Langdon 





Mr. Langdon is associate pro 


lessor Of Aistory and yovern 
ment at the U.S. Naval Acad 
emy, Annapolis, Md. He 

also ad forme) Sociale ed 


as f 
for of the l o We Nat al Institute 


) 
roceeadings. 





Just over a half century ago, a group 


of scholars at Cambridge produced one 


of the English-speaking world’s great 
historical compilations, ““The Cam 
bridge Modern History,” a work un 
excelled in quality. Recognizing that 


the original work has become outdated, 


ginal Cam 


the scholastic heirs of the ori 


bridge group are now working on a 
new “Cambridge Modern History,” 
two volumes of which have now ap 
peared. They are “The Renaissance’ 
(1493-1520) and “The Old Regime” 


(1713-1763) (Cambridge University 
Press, $7.50 each). 

Certain chapters in each of these 
volumes are of particular interest to 
the military historian, for they deal not 
only with the great European invasions 
and campaigns of the eras covered, but 
also with the philosophy and art of 
warfare; with new weapons, tactics, and 
strategy; and with leadership. Indica 
tions are that each of the succeeding 


volumes also will carry material of 


especial value to the student of military 
history. 

Seventeenth-century English military 
following 


iflairs are featured in the 


three volumes, each of which is dis 


tinctly different trom the other two: 
H. R. Williamson's “The Day They 
Killed the King” (Macmillan, $3.50), 
which is a popular, you-are-there ac 
count of the beheading of England's 
Charles I in 1649; M. Ashley's “The 
Greatness of Oliver Cromwell” (Hod 


Winston 


der & Stoughton, 258); and 

S. Churcl s “The Age of Revolution’ 
(Dodd, Mead, $6), the latter work 
being Volume III of Churchill's “His 


tory of the English Speaking Peoples.’ 

Che three revolutions covered in this 
volume are the English (1688), the 
American, and the French, and al 


though the great Churchill cannot 


write with the I-was-there quality, 
which characterizes his ne works on 


the two World Wars, still the 


1] 


Church 
ian literary interpretation techniques 


] 


ire there in all their splendor. History 


is certainly the richer because of! 
Churchi!] 


in literature. 


s works both in statecraft and 


The im Revolution—A num 


ber of meritorious books have recently 


{meric 
added appreciably to our knowledge of 
the American Revolution, and none ts 
Duke 


South in the Revo 


more significant than Protessor 
J. R. Alden’s “The 
lution” (Louisiana State, $7.50) which 
is the first broad coverage with this sec 
tional theme. This work is a volume in 
the “History of the South” series (ten 
volumes in progress). A more popular 


account of the war on all fronts and on 


both sides is “Rebels and Redcoats” 
(World, $7.50) by G. F. Scheer and 


H. F. Rankin. These two authors offer 
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a first person st y, told largely 
words ot the men and women 
lived and tought through the war 
“Bloody Is an 
has been attache 
Britain’s Colonel 
slashed his way 
and Virginia as a cavalry leader 
Cornwallis, but his bic graphy has ol 
recently been written by Robert D. B: 
in “The Gree 
which deals 
tion but als 
career in En 
1532. 
Furman’s Professor Bass is reported 
well along on a biogr iphy of Marios 
“The Swamp Fox. \nother 
biography, this o1 t Georg 
Clark, is 
“Backgre un 
$6). \]] stuce 
will be grateft 
final volume of the 
“George Washing 
which was completed by two re Vv. T. Sherman. is the s 
man’s talented and trusted res ‘retouss “Ben Butler 
sistants. S-), * st itler. incident 
The Napoleon: ars —The Napole 
onic Wars ; still a truittul area tor 
additional factual or analytical hist 
and three recent works 
to our understanding 
era. R. Quimby’s 
Napoleonic Wa 
is a scholarly, th 
eighteenth-century 
sular Campaigi 


new slant in (; 





ton’s Headquarter 

and the dire cir¢ 

one ol the trayvk cl 

onic years is told in Harold Kurtz's 


“The Trial of Marshal Nev” (Knopf, 


$5). Ney, it will be recalled was know1 


as Bonaparte’s 
and was tried and 


1815. 


The American Civil War.—With the 
approach of the Civil War centenarv. 
the tempo of interest in and, particu 
larly, literature on that conflict can 
expected to reach new records each 
year, one of the principal activities be 
ing the reissuance of old favorites. Start 
ing with the story of Fort Sumter and ae 
carrying into Reconstruction, the litera id Histor, 
ture continues to pour forth. The Sum r vi Rol sd ” 
ter story is told in two new books: Roy en 
Meredith's “Storm over Sumter” (Si 
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western tur trade, Its many illustrations 
ind tull bibliography make it unusually 


tluable. From a prolihe protessional on 


Mart 


Rywell, comes “The Gun That Shaped 


hrearms and their history, 


American Destiny” (Pioneer Press ot 


Harrn hin, 


tory 


lenn., $3.05) which is the 
(thoroughly documented 
ustrated ) of the role ot Sharps rifle 
lwo hand 


Held’s “The 


pers, $7.50), a 


some volumes are Robert 
\ge ol Har 


pictorial history, and a 


Firearms 


enuine collector's item, “Martial Pis 


tols” (Scribner's, $22.50), by J]. Kalman 
ind C. M. Paterson. 

On the Redskin side, two volumes are 
noteworthy. Marshall Sprague’s “Mas 
The Pragedy it White River” 


Brown, $5) ts a 


sacre 

Little, caretully re 
searched story of ol I ido's l te War 
More controversial is D. H. 


i 


(Duell, $4.50) 


of 1579. 


Miller’s “Custer’s Fall’ 


which tells the Little Big Horn story 
from the Indian leWpoin 
World War 1 World War | con 


tinues to attract a few writers who pos 


sibly find the Cis War and World 
War II helds too crowded, but there 
ire Tew operational accounts of the 
1914-1918 period, The most important 


operational volume in recent years 1s, 
\lan Moorehead’s “Gallipoli” 
Gallipoli’s 


in fact, 


( Harper, $4.5 ). One oft 
principal characters, Gen. lan Hamilton, 
com 


recorded his views of what a 


be, and these are con 
\ Study 


(Hollis & Carter, 15s). 


nander should 
tained in “The Commander 
of His Art” 

Hamilton died a decade ago at 94. 


] 


Two other volumes dealing with op 


erations, in a narrow sense, are M. C. 


Siney’s scholarly ‘Allied Blockade ot 
Germany, 1914-1916" (University of 
Michigan, $6.50) and the lighter, more 
popular work, “The Taxis of the 
Marne” (Simon & Schuster, $3.50), by 


Jean Dutourd. This is, of course, a 


description of the famous taxicab army 


which helped save France in 1914. 
Beaverbre ok’s close association 
World War I’s Allied 


Britain’s Chief of In 


led “Men and 


formation) is revealed mn 
$6.50), the 


Lord 
with many « 


yreat (he was 


99 ] 
Power, 1917-1919” (Duell, 


first of several volumes of his memoirs. 
And 
Leon Trotsky’s “The History of the Rus 


(Michigan, $ 


inother sort of memorr, the lat 


2.50), 


sian Revolution 
first ap 


peared twenty-five years ago and has 


is again available. This work 
] 
been out of print for several years, 
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ipproached its end 


\s World War | 


in 1918, the Allies were engaged in two 


untortunate military episodes—one at 


Archangel and the other at Vlad: 


\ number ot 


interventions, Dut 


VOSLUOR, 


books have been written 


ibout these only re 


= —— , 
cently has the Japanese role been ade 


quately described, and that account ap 


pears in J. W. Morlev’s “The Japanese 
Thrust into Siberia, 1918 Columbia, 
$6). 

One tinal World War | volume is 
ess military than it is diplomatic but 
sull merits attention. L. A. R. Yates’ 
“The United States and French Se 
urity, 1917-1921 (Twayne, $4), a 
study of the Guarantee Treaty which 
Wilson signed (but the Senate vetoed ) 


issuring France that the United States 


would protect her against attack by 


Germany. 


i orld i ars. 
not neglecting 
World 


most recent volume rep 


Two 


historians are 


Between the 
Military 
the interval 


Wars. and the 


resenting serious study 


between the two 


1S “The Reichs 


wehr and the German Republic, 1919 


] 


926” (Princeton, $8.50), by H. ]. Gor 


l_tounded volume pre 
sents the story of Germany's armed t 


Versaill 


world a 


don, Jr. This we 


orees 
as limited by the Treaty ot 


On the other side ot the 


first-hand account of the interwar era 


(and later vears as well) is contained 


Russia in 


is actuall 


in Chiang Kai-shek’s “Soviet 
China” 
that venerable statesman’s views on the 
This 


combined with 


(Farrar, $5) which \ 


occasion ofl his 7oth birthday, 


] 


valuable WOrTk when 


F. Liu’s “Military History of Modern 
China, 1924-1949" (Princeton, $6) en 
ables the student of Chinese affairs to 
obtain 1 remarkably detailed, albeit 
somewhat biased, account of at least 


: : , 
one aspect of important developments 


past three decades 


i Far I 


in China during the 


Another account of stern inter 


war affair is found in F. W. Ikle’s “Ger 
man-Japanese Relations, 1936-1940 
? 


$1) when that 


being 


(Bookman, seyment 
the Axis 
significant diplomatic account with mil 
Tavlor’s “The 


Spanish Civil 


} 


was formed \nother 


tary undertones is F. J. 
States and the 


(Bookman, $5). 


United 
War” 


writer, 


World War II—What the 
reader, and publisher we uld now he 
doing had it not been for World War 


IT is, of course, an idle question, but it 


does cause one to wonder how mankind 


Will ever survive an era of perpetual 


peace! World War II continues to domi 
scene, a 


nate the mulitary literature 


though the American Civil War is put 


ting up an heroic struggle. 


eo 


in World War Il 


iterature is that being produced by the 


()t top significance 


ofhcial historians both in London and 
Washington. The 
Military Series’ 
World War II 


when completed, the 


“United Kingdom's 
S. Army 1n 


consttule, 


and the "7 

Series” will 
most ambitious 
military history compilation ever un 


dertaken. About 


British 


halt ot the intended 


thirty volumes have appeared, 


and the remainder will be along within 


the next four or five vears. Outstanding 
“Grand 
J. R. M. 


Butler, and the other two by John 


Ehrman. Also 


volumes are the three on 


by Series Editor 


recent 
Strategy, o1 


4 


signihcant is Basil Col 


lier’s “The Detence of Britain” ($9.29) 
which carries the story trom the end 
of World War | through 1945 

soon to emerge ts the first of five 


“War against Japan,” 
Military 


Far East, 1942 


volumes in the 


1 already out 1s “Britist 


ane 
Administration in the 


6. These works contain most of 


the merits, and tew of th faults of 


ofhcial histories: they are ideally illus 


trated, and most of them are replete 


a . , 
iuable appendices. They are 


hed by H. M 


in | avail ible irom the 


with In\ 
all publis Stationery Office 
British Informa 
tion Services, 45 Rockefeller Plaza, New 
York City. 


When the “U. S. Army in World 


War II Series” is complete, several years 
hence, it consist ¢ more than 
ninety volumes: already there are pub 


lished or in press nearly forty volumes. 


Within the past vear two significant 
operational volumes have been pul 
lished: George F. Howe's “Northwest 


Africa: Seizing the 


GPO, $7) and S 


Initiative in the 
Milner’s 
in Papua” (GPO, $6). 
ind larger of these two his 
tories deals, of course, with Operation 
irries the story thre ugh to 
May 1942. The 
second presents the story of the struggle 
New 


and early 1943. Both have good maps 


Torch and 
victory Tunisia in 


for southeastern C;uinea in 1942 


volumes de oted to the 


Two Massive 


Army's technical services 


history of the 
also appeared in 1957. They were “The 
Signal Corps: The Test” (being volume 
two of that series) and “The Transpor 
tation Corps: Operations Overseas” (bi 


e of that series ) 
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Leaving the official history volumes, 
we find that the most signihcant recent 
works on World War II deal with per 











i 
sonalities and eadership. These in 
clude: British Historian Arthur Bryant's 
“The Turn ot the Tide” (Doubleday, 
$6.95). Using Field Marshal the Vis 
count Alanbrooke’s wartime diary as a 
basis, Bryant has written a noteworthy 
account of Britain's war etlort trom 
1939 through the Quebec Conterence 
of 1943. Also, meritorious are H. Fes 
“Churchill, Roosevelt, and Stalin 
(Princeton, $6.95); Field Marshal ie 
Slim's autobiographica icles ino rhe first airplane used by U. S. aviators in France in World War I. 
Victory Cassell, 25s): and Air Mar 
shal Slessor’s “The Central Blue’ 1920's and until tl id Gerald \ Britis! ti- | 
(Praeger, $7.50). The latter author Reitlinger’s “SS—Al 1 Nati Paul | tt | 
held top billet in Britain's Coastal Com 1922-104 Viking ~ blare S War ( erg. $ 
mand during the war. t-rate | St | \\ 
Patton is a star character in his war ny 44 Nostra \ i Robe 1] ‘ 
time aide’s “Drive” (Little, Brown, . - | Alexander's “Ad te re H 
$s) by Col. C. R. Codman. Patton again the New German Farrar, §$ to Suez Vik $ And tre P 
is the central figure in a unique little ind C. W. Thaver Che Unquiet Ger two Frencl ts, the Br Cc! 
volume “Patton and His Pistols” (Stack mans Harper, $4). Of tl the Zink rothers, 1 their st 
pole, $4.85) by M. F. Perry and B. Parke. work is the most authoritat t all book entitled “Secrets of Suez” (1 
British subaltern F. Majdalany’s The i Id appre ibly to our nderstanding ( 
Battle of Cassino” (Houghton Mittin, of Germany and her dvynat peol 
$4) contains views of Germans, Allies, General Military | ; \ 
and refugees, and 1s a most provocative Korea \ nu er of good olume ol recent ‘ 
account of that episode in the Italian on Korea are emerging 1 none 1 thought < 
War. R. W. Thompson has authored more thorough and well-researched tha military affa ( im 
two fine volumes dealing with North are the three (tw ore to ce v hap S. P. Huntinetor I Soldic 
western Europe, the first, “At Whatever umes on the “U, S. Maru n Korea ind the Stat Harvard, §$ 
Cost” (Coward-McCann, $3.50), the GPO) by Lynn Montros iN. Cas br nt ana military affa 
story of the 1942 Dieppe raid, and “85 = zona. Combined with M. W. Cagle at ontaining gested remed 
Davs” (Ballantine, $0.50) an account F. A. Mansor The S War Ke rent pre t . ae Wa 
of the failure to take the mouth of the rea (U.S. Na Institute, $6) these evs “A rl 1) se al Nat 
Scheldt and thereby free Antwerp ear olumes constitute tl est off story Security P \ffairs Press. § 
lier in the autumn of i944. iS vet avallab i ‘ | ul rougt 
“The Bridge at Remagen” (Ballan Other worth-w! ( re kK. K tl work S. Det 
tine, $0.50) is K. Hechler’s fast-moving Hanson's “Heroes behind Barbed Wire’ hiner, tl ot Wor \\ 
tale of the famous Rhine bridge, miract Van Nost $4.05 Se \ \f 
lously won by Omar Bradley's infantry — those nti-Cor inist Chines . Policy” (Rinchart. $ 
and armor in March 1945. T. Higgins North Koreans who ele 
presents his case against Churchill in on the side of | lor nd C. Berger the author tre 
“Winston Churchill and the Se | The Kor | ersit , ‘ 
Front” (Oxford, $6). Two significant Penns) t $2) , ook cover 1 WoM — 1 RP 
books on the Russo-Finnish theater are ing the politico-militaryv aspect Soldiers at Scholars (P 
Finnish Foreign Minister V. Tanner's $-.s re 
“The Winter War’ (Stantord, $5) and Suez The S z Affair « »=6 | States educatior r ‘ 
C. L. Lundin’s “Finland in the Second ilready begun to appear tl ilitary nd thei hi t Air Mars! 
World War” (Indiana University. $5) history books. Students of that untorti | I. Kingston-McCloughry ( 
One important aspect of Germany s east nate episode found that B. H. Lidde Strategy P r, St nd Air M 
ern war is told in A. Dallin’s “German Hart's “Strategy Praeger, $5.9 hal Sir John S or he Great D 
Rule in Russia, 1941-1945" (St. Martin’s, 54 publication, offered ble bacl terrent Praeger. S¢ we two Ps 
Sro). sround, in that it included ter ol ounts of recor nae 
Among the more significant books the earlier 1948 war. Another good back f action. | Hy rho 
dealing with wartime and _ postwar vround source, this or n the history future events as v 1c an a 
i Germany are “Putzi” Hanfstaengl’ of the vital Suez question and published tion throughout the past vear W. | 


; 


“Unheard Witness” (Lippincott, $4.95) only recently, W. F. Longwood Frye \ United Nati eace | 


he was a Hitler confidant through the “Suez Story” (Greenberg, $2.50). (Oceana. $1. paper) 
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Powered by solar energy, this tiny two-way voice radio under 
development at Hoffman may soon provide a reliable 

new communications link in air-sea rescue operations. 

It’s another outstanding example of... 


Hoffman §*9 Flectronics 


Where exciting new things are happening in 
SEMICONDUCTOR APPLICATIONS 
















lic equipment. A few of the amazing devices made 


“Saeeeseseee ronees into electricity to charge batteries and to operate electrical 


é 
, j 
ashlig t practical by Hoffman solar energy converters are shown to the left. 
reouire rer Vad te for , 

pegs Penpe , me of these products are already on the market—others are 


undergoing intensive field test and evaluation. If you have 
~ apr ations for which Hoffman solar converters might be used to 


f advantage, you are invited to write for additional information. 


H A[ , 
ar energy HOFFMAN LABORATORIES, INC. /3740 South Grand Avenue, Los Angeles 7, California 
te harge . > . eo - 
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The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends 
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AC Electronics Division, GMC 588 Greer Hydraulics, Inc 736 
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Assembied main shear shaft and front gate drive range up to 914” in diameter and 16’ in length. All 
shaft used in model 541 guillotine flying shear. Shafts shafts are fabricated of type 4340 nickel alloy steel. 


Giant ‘‘flying’’ shears need... 


Nickel alloy steel for fatigue strength 
and shock resistance in heavy shafting 


Cutting metal strip is a shaft break- How does The Hallden Machine heavy sections, 4340’s good response 
ing job! Company design shaftingtotakethis to heat treatment provides the tough- 
kind of punishment? ness and fatigue resistance needed. 
It takes enormous blade pressures 
wd : inn . .: 9 ickel For these reasons, type 4340 is 
applied as much as 180 times a min- They do it with 4340 nickel- sag » ‘ 
now standard for bull... main shear 


ute 250,000 times aday. That’s rough chrome-moly steel. 


on the shafting that activates the Some shafts are as large as 914 
inches in diameter. But even in these 


and drive box shafting and all other 
heavy-duty shafting. The extra stam- 
ina it delivers pays off for Hallden 
customers in long, dependable service. 


shears. 


Do you have a difficult or new de- 
sign problem that demands a mate- 
rial with special properties? If so, 
you might find exactly what you need 
in one of the standard grades of 
nickel alloy steel. 

The booklet “The Properties of 
Heat Treated Wrought Nickel Alloy 
Steels” helps you choose the right 
steel for the job. It gives you useful 
information on the many different 
nickel alloy steels and describes their 
range of properties. Heat treatment 
methods... for both carburizing and 
direct hardening steels ...is ex- 
plained in detail. Ask for a copy of 
this helpful bulletin. We’ll be glad to 
send it to you. 

The INTERNATIONAL NICKEL COMPANY, Inc. 


Haliden guillotine flying shear. Nickel-chrome-moly steel, heat treated to a nomi- 67 Wall St New York 5, N. Y. 





i 


nal hardness of 260 Brinell and tensile strength of 125,000 pounds per square inch WAN 
provides the properties needed for heavy-duty shafting in shearing machines. Built i co 
by The Hallden Machine Co., Thomaston, Conn. —o 


INGO NICKEL 


NICKEL ALLOYS PERFORM BETTER, LONGER 


752 ORDNANCE 





IF IT HAS TO PERFORM IN STEEL-MELTING HEAT, 
LET CDC GIVE IT ROKIDE* PROTECTION 


perience in 

it CDC. Here 
pment, instrumentat 
n. CDC, wit 


he ASP. WASP. LOKI and orher ma 


DEVELO PM EN T CORP. 


2626 S peck road, monrovia, california 














ARMAS SECRET WEAPON 


Bug hunting... failure testing ... safety factors 
... flight testing—none of these traditional reli- 
ability concepts is sufficient to insure maximum 


performance of missile guidance systems. 


We use them all at Arma—but the designer’s 


AMERICAN BOSCH ARMA CORPORATION 


pencil is our “secret weapon.” For true reli- 
ability must originate at the design stage—and 
then be implemented by a full-scale quality 
control and reliability program. ARMA... . 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 

4921 





